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production  of  milk  and  of  pork  have  been  continued,  with 
some  modifications ;  to  these  have  been  added  of  late  experi- 
ments to  ascertain  the  cost  of  feed  for  the  production  of  beef 
and  mutton.  A  variety  of  field  crops,  in  particular  reputed 
fodder  crops,  have  been  raised  for  testing  their  relative 
feeding  value,  and  to  determine  their  general  merits  in  a 
mixed  farm  management.  Some  of  these  crops  suffered, 
in  common  with  our  grain  crops,  from  exceptionally  cool 
and  wet  weather  during  the  latter  part  of  June  and  the 
months  of  July  and  August. 

The  laboratory  work  has  been  exceptionally  large  and  in 
various  directions,  in  consequence  of  the  additional  chemical 
work  called  for  by  the  Hatch  Experiment  Station,  and  by 
the  State  inspection  of  commercial  fertilizers ;  aside  from 
the  numerous  applications  of  farmers,  associations,  and 
parties  interested  in  farming,  for  the  examination  of  fer- 
tilizers, fodder  articles,  well-waters,  etc. 

The  details  of  the  work  carried  on  in  the  previously  stated 
directions  are  recorded  in  the  subsequent  pages  under  the 
following  headings :  — 

Feeding  Experiments. 

I.  Feeding  experiments  with  milch  cows,  to  ascertain  the  feed- 
ing value  of  fodder  corn,  corn  stover  and  corn  ensilage,  as  com- 
pared with  English  hay,  and  also  of  sugar  beets  and  of  carrots. 

II.  Feeding  experiments  with  milch  cows,  to  ascertain  the 
value  of  a  mixed  crop  of  vetch  and  oats,  of  Southern  pow-pea 
and  of  serradella,  when  fed  as  green  fodder  in  part  or  in  the 
whole  for  English  hay. 

III.  Financial  record  of  twelve  cows,  kept  at  the  Massachu- 
setts Experiment  Station. 

IV.  Creamery  record  of  the  station  during  the  years  1887, 
1888  and  1889  ;  with  some  observations  made  during  several 
visits  to  the  farms  of  one  hundred  and  ninety-three  patrons  of  two 
creameries  in  our  vicinity. 

V.  Feeding  experiments  with  pigs ;  skim  milk,  barley  meal, 
com  meal,  wheat  bran  and  gluten  meal  serving  as  fodder  ingre- 
dients of  the  daily  diet. 

Field  Experiments. 

VI.  Experiments  to  compare  the  effect  of  different  forms  of 
nitrogen  on  the  growth,  etc.,  of  corn. 
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^'    Inflaence  of  fertilizers  on  the  quantity  and  quality  of 
fodder  crops. 

VIII.  Experiments  with  field  and  garden  crops. 

IX.  Experiments  with  green  crops  for  summer  feed. 

X.  Professor  Humpiirey's  report :  — 

1.  General  account  of  fungi. 

2.  Potato  scab. 

3.  Diseases  on  station  farm. 

4.  Observations  of  material  sent  on  for  examination. 

Special  Work  in  the  Chemical  Laboratory. 

XI.  Analyses  of  licensed  commercial  fertilizers. 

XII.  Miscellaneous  analyses  of  material  sent  on. 

XIII.  Water  analyses. 

XIV.  Compilation  of  fodder  analyses,  with  reference  to  fodder 
constituents  and  fertilizing  constituents ;  analyses  of  industrial 
prodocts,  garden  crops,  fruits,  etc.,  made  at  Amherst,  Mass. 

XV.  Meteorological  observations.  * 

The  periodical  publications  of  the  station  have  been  more 
numerous  than  in  preceding  years,  on  account  of  the  monthly 
publications  of  the  analyses  of  licensed  fertilizers  required 
by  the  new  laws  for  the  regulation  of  the  trade  of  com- 
mercial fertilizers.  Four  bulletins,  containing  reports  of 
progress  on  investigations,  and  six  monthly  circulars  of 
fertilizer  analyses,  have  been  issued.  The  interest  in  the 
publications  of  the  station  is  steadily  growing.  From  ten 
to  eleven  thousand  copies  have  been  published  of  late. 

It  gives  me  particular  pleasure  to  acknowledge  the  valu- 
able assistance  rendered  by  all  parties  engaged  in  the  work 
of  the  station.  To  their  marked  industry  and  faithful  execu- 
tion of  the  various  tasks  assigned  to  them  is  largely  due  the 
successful  termination  of  the  work  recorded  in  this  report. 

Thanking  you  sincerely  for  your  kind  indulgence  in  the 
performance  of  my  duties,  permit  me  to  sign. 

Yours  very  respectfully, 

C.   A.   GOESSMANN, 

Director  of  the  Massachusetts  Agricultural  Experiment  Station. 

^VBEBST,  Mass.,  Jan.  14, 1890. 
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o:n^  feeding  experiments. 


I.  Feeding  experiments  with  milch  cows,  to  determine  the 
value  of  fodder  corn,  com  stover  and  corn  ensilage,  as  compared 
with  English  hay ;  and  also  of  com  ensilage,  as  compared  with 
that  of  sugar  beets  and  carrots.  The  statement  closes  with  a 
summary  of  observations  in  that  connection  during  four  successive 
years,  1885  to  1889. 

II.  Feeding  experiments  with  milch  cows,  to  ascertain  the 
value  of  vetch  and  oats,  of  cow-pea  and  of  serradella  when  fed  as 
green  fodder  in  part  or  in  the  whole  for  English  hay.  The  results 
reported  are  those  of  the  third  year  of  our  trial. 

III.  Record  of  twelve  cows  kept  at  the  Massachusetts  Experi- 
ment Station. 

IV.  Creamery  record  of  the  station  during  the  years  1887, 
1888  and  1889  ;  and  some  observations  made  during  visits  to  the 
patrons  of  two  creameries  in  our  vicinity. 

V.  Feeding  experiments  with  pigs ;  skim-milk,  barley  meal, 
corn  meal,  wheat  bran  and  gluten  meal  serving  as  fodder 
ingredients  of  the  daily  diet. 

VI.  Fodder  analyses. 

I.     Record  of  Feeding  Experiments  with  Milch  Cows, 

TO  DETERMINE  THE  RELATIVE  VaLUE  OF  FODDER 

Corn,  Corn  Stover  and  Corn  Ensilage,  as  com- 
pared WITH   THAT   OF   ENGLISH  HaY  ;    AND  OF   CORN 

Ensilage  as  compared  with  that  of  Sugar  Beets 
AND  OF  Carrots,  under  Otherwise  Corresponding 
Circumstances.  Fourth  Year  of  Observation, 
FROM  November,  1888,  to  May,  1889. 

The  experiment  was  conducted  upon  the  same  general 
plan  as  during  the  preceding  years,  the  principal  object  of 
the  investigation  remaining  the  same  as  stated  above.     A 
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larger  number  of  cows  (nine)  than  in  any  of  the  preceding 
years  took  part  in  the  trial ;   not  more,  however,  than  six 
cows  at  any  one  time.     Whenever  the  daily  yield  of  milk 
of  any  particular  animal  fell  below  from  six  to  seven  quarts, 
on  account  of  advanced    milking  period,  a  new-milch  cow 
was  substituted,  to  secure,  as  far  as  practicable,  correspond- 
ing conditions  throughout  the  entire  experiment.     Grades 
of  various  descriptions,  yet  of  a  similar  quality  with  regard 
to  the  production  of  quantity  and  quality  of  milk,  constituted 
our  herd.     They  varied  in  age  from  five  to  eleven  years ;  the 
mean  in  case  of  nine  cows  was  seven  years.     Each  served 
from  two  to  seven  months  for  our  observation. 

The  course  adopted  in  preparing  the  daily  diet  was  essen- 
tially the  same  as  in  the  preceding  year.  English  hay,  fod- 
der com,  com  stover,  com  ensilage,  sugar  beets  and  carrots 
served  as  coarse  fodder  articles  ;  and  corn  meal,  wheat  bran 
and  gluten  meal  as  the  supplementary  feed  stuffs  to  secure 
the  desired  relative  proportion  of  digestible  nitrogenous  to 
non-nitrogenous  substances  in  the  daily  fodder  rations 
(commonly  called  nutritive  ratio).  The  fodder  corn,  com 
stover  and  com  ensilage  were  cut  to  an  even  length  (one  and 
one-half  to  two  inches)  before  fed.  The  daily  amount  of 
fodder  com  left  behind  unconsumed  was,  on  an  average, 
two  and  one-half  pounds,  and  that  of  corn  stover  and  ensilage 
about  three  pounds. 

The  same  variety  of  com.  Pride  of  the  North,  a  dent  com, 
served  for  each  trial.  The  com  ensilage  used  on  these 
occasions  has  been  produced  in  every  instance  from  a  com 
crop  of  the  same  variety  and  the  same  state  of  maturity  as 
the  one  which  furnished  the  dry  fodder  corn;  i.e.,  at  the 
beginning  of  the  glazing  over  of  the  kernels. 

The  experiment  was  subdivided  into  nine  feeding  periods, 
extending  over  a  period  of  seven  months.  The  same  quan- 
tity of  com  meal,  wheat  bran  and.  gluten  meal  (three  and 
one-quarter  pounds  each)  was  fed  daily,  from  the  beginning 
to  the  close  of  the  trial.  Com  ensilage  and  roots  were  fed 
in  different  proportions,  with  one-half  or  one-fourth  of  a  full 
Engh'sh  hay  ration.  Fodder  corn  and  com  stover  were  fed 
most  of  the  time  by  themselves. 
The   quantity    of  different   fodder   rations    stated   below 
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represents  in  each  case  the  daily  average  of  the  amount 
actually  consumed  per  head  during  the  entire  feeding  period. 
The  variations  in  the  daily  consumption  of  the  various 
ingredients  of  the  daily  diet  in  case  of  different  animals  were 
confined  entirely  to  the  fodder  corn,  the  com  stover  and  the 
com  ensilage,  when  serving  as  substitutes  in  part  or  in  the 
whole  for  hay ;  and  to  hay,  when  fed  alone  as  the  coarse 
or  bulky  part  of  the  daily  diet.  The  amount  consumed  in 
that  case  was  controlled  by  the  appetite  of  the  animal,  as 
somewhat  larger  quantities  than  the  figures  represent  were 
offered  for  their  consumption.  The  daily  consumption  of 
the  grain  feed  was  limited  to  the  amount  stated  in  each 
case ;  the  same  statement  applies  to  the  hay  when  fed  in 
connection  with  some  other  coarse  fodder  articles,  as  com 
ensilage,  sugar  beets,  etc. 

The  nutritive  ratio  of  the  different  diets  used  varied  from 
1 :  5.13  to  1 :  6.79.  The  adopted  rates  of  digestibility  of  the 
fodder  ingredients  are  those  which  have  been  published  of 
late  by  E.  Wolff.  They  are  in  most  instances  the  average 
values  of  a  series  of  actual  tests,  and  are  for  this  reason 
applicable  for  mere  economical  questions.  As  soon  as  our 
home  observations  shall  have  furnished  suflScient  material 
to  enable  us  to  establish  reliable  average  values,  they  will 
be  substituted. 

The  temporary  changes  in  diet,  whenever  decided  upon, 
were  carried  out  gradually,  as  is  customary  in  all  carefully 
conducted  feeding  experiments.  At  least  five  days  are 
allowed  in  every  instance  to  pass  by,  in  case  of  a  change  in 
the  character  of  the  feed,  before  the  daily  observations  of 
the  results  appear  in  our  published  records.  The  dates, 
which  accompany  all  detailed  reports  in  our  feeding  experi- 
ments, past  and  present,  furnish  exact  figures  in  that  direc- 
tion. This  is  in  particular  the  case  whenever  such  statements 
are  of  a  special  interest,  for  an  intelligent  appreciation  of  the 
final  conclusions  presented. 

The  weights  of  the  animals  were  taken  on  the  same  day  of 
each  week,  before  milking  and  feeding. 

The  valuation  of  fodder  ingredients  is  based,  in  this  con- 
nection, on  the  local  market  price  per  ton  of  each  article  for 
the  period  of  observation. 


1890.]  PUBLIC  DOCUlVfENT  — No.  33.  15 


Com  meal. 

.     $21  90 

Fodder  cora, 

.     f  5  00 

Wheat  bran,    . 

20  70 

Com  stover, 

.       5  00 

Glaten  meal. 

.       23  40 

Com  ensilage,   . 

.       2  75 

Haj,       .        . 

.       15  00 

Carrots, 

.       7  00 

Rowen,    . 

15  00 

Sugar  beets. 

.       5  00 

The  .commercial  valuation  of  the  fertilizing  constituents 
contained  in  each  fodder  article  is  based  on  the  following 
market  prices  :  i.  e.,  nitrogen  (per  pound),  17  cents  ;  phos- 
phoric acid,  6  cents  ;  and  potassium  oxide,  4^  cents.  Eighty 
per  cent,  of  the  entire  amount  of  fertilizing  constituents 
contained  in  the  fodder  consumed  is  considered  obtainable 
by  proper  management ;  while  twenty  per  cent,  is  assumed 
to  be  sold  with  the  milk,  and  thus  lost  to  the  farm. 

The  obtainable  manurial  value  of  the  feed  consumed  dur- 
ing the  entire  feeding  experiment,  deducting  twenty  per 
cent,  for  the  amount  of  fertilizing  constituents  lost  in  the 
production  of  milk,  is,  at  the  current  market  rates,  in  every 
instance,  more  than  equal  to  one-third  of  the  original  cost  of 
the  feed.  In  some  instances  it  amounts  to  more  than  one- 
half  of  the  original  cost  of  the  feed  consumed. 

Net  cost  of  feed  represents  the  sum  obtained  by  subtract- 
ing eighty  per  cent,  of  the  commercial  value  of  the  fertiliz- 
ing constituents  contained  in  the  fodder  consumed,  from  the 
total  cost  of  the  feed.  Nothing  but  the  net  cost  of  feed  is 
considered  in  the  discussion  of  the  cost  of  production  of 
milk  and  of  cream. 

An  examination  of  the  subsequent  detailed  description  of 
the  experiment  under  consideration  leads  to  the  same  con- 
clusions as  our  observations  in  this  direction  during  preced- 
ing years  :  — 

1.  The  high  nutritive  value  of  fodder  corn,  corn  stover 
and  good  com  ensilage,  as  compared  with  that  of  English 
hay,  counting  in  all  instances  pound  for  pound  of  dry  vege- 
table matter,  is  fully  confirmed.  The  general  condition  of 
the  animal  on  trial,  as  well  as  the  quality  and  the  quantity  of 
the  milk  obtained,  point  in  that  direction. 

2,  To  produce  one  quart  of  milk,  using  the  same  quan- 
tity and  quality  of  grain  feed,  required  in  every  instance  a 
larger  quantity  of  perfectly  dried  hay  than  of  either  fodder 
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com,  com  stover  or  com  ensilage  in  a  corresponding  state 
of  dryness,  —  corn  stover  leading. 

3.  The  net  cost  of  feed  in  the  case  of  the  same  ration  of 
grain  feed  is  from  one-third  to  one-half  less  per  quai-t  of 
milk,  when  fodder  com,  corn  stover  or  corn  ensilage  serve 
as  substitutes  for  English  hay  in  the  daily  diet  of  milch 
cows  ;  corn  fodder,  as  a  rule,  leading,  while  corn  stover  leads 
the  corn  ensilage  in  four  out  of  six  cases. 

4.  Sugar  beets,  as  well  as  carrots,  when  fed  pound  for 
pound  of  dry  matter  in  place  of  part  of  the  hay  ration,  with 
the  same  kind  and  quantity  of  grain  feed,  have  raised  almost 
without  an  exception  the  temporary  yield  of  milk  ;  exceed- 
ing, as  a  rule,  the  corn  ensilage  in  that  direction. 

5.  Com  ensilage,  as  well  as  roots,  proved  best  when  fed 
in  place  of  one-fourth  to  one-half  of  the  full  hay  ration. 
From  twenty-five  to  twenty-seven  pounds  of  roots,  or  from 
thirty-five  to  forty  pounds  of  com  ensilage,  per  day,  with  all 
the  hay  called  for  to  satisfy  the  animal  in  either  case,  seems 
for  various  reasons  a  good  proportion,  allowing  the  stated 
kind  and  quantity  of  grain  feed. 

6.  The  influence  of  the  various  diets  used  on  the  quality 
of  the  milk  seems  to  depend  in  a  controlling  degree  on  the 
constitutional  characteristics  of  the  animal  on  trial.  The 
efiect  is  not  unfrequently  in  our  case  the  reverse  in  diflFerent 
animals  depending  on  the  same  diet.  The  increase  in  the 
quantity  of  milk  is  frequently  accompanied  by  a  decrease  in 
solids. 

Quarts  of  Milk  required  to  make  One  Spa>ce  of  Cream,     (^Average 
of  Six  Cows  fed  upon  the  Following  Rations.) 


Hay 
Period. 

Fodder  Com 
Period. 

Com  Storer 
Period. 

Carrot 
Period. 

Corn  Ensilage 
Period. 

Sugar  Beet 
Period. 

1.98    . 

1.68 

1.59 

2.16 

1.92 

1.88 

For  further  details,  consult  the  subsequent  record  of  our 
experiment  (November,  1888,  to  May,  1889),  and  also  the 
summary  of  our  investigations  during  1885,  1886,  1887, 
1888  and  1889,  in  connection  with  the  subject  under  dis- 
cussion. 
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'panmsooo  aJvnsag 
luoo  JO  ^aoouiY  Woj. 

Lbs. 

•no  JO  ;unorav  woj. 

3  '" 

■paorasooa  oaAOtfl 
woo  JO  ^unomy  pqoi 

Lbs. 

-pMonsaoo  luof)  jap 
-poj  JO  ^unooiy  i»iox 

Lbs. 

'pamnsuoo 
X«H  JO  lanomy  mox 

Lbs. 
150.00 

298.60 

'pamnsnoo  ivaur 
»ra»niOiO|unoinv  pnoj. 

Lbs. 
48.76 
45.60 
71.60 

ITOqii  JO  ^unomy  i»ioj. 

Lbs. 

48.75 
45.50 
71.60 

■pomnsaoo  inan 
oioo  JO  )uiioiny  ibjoj;, 

Lbs. 

48  76 
45.60 
71.60 

JO  piaiJt  ^ItKI  aawaAY 

13  64 
12.25 
12.33 

•paonpoid 
mm  JO  XjrutoO  wox 

204.63 
171.60 
272.26 

i 

o 
o 

18SS  Skiul  1889. 

March  19  to  April      2,    . 
April     9  to  April   22,    . 
April    30  to  May     21.    . 

26  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


VcUucUion  of  Essential  Fertilizing  OonstitiUents  contained  in  the 
Various  Articles  of  Fodder  used. 

Nitrogen,  17  cents  per  pound;  phoiphorlc  add,  6  cents ;  potassiom 

oxide,  4i  cents.    (1889.) 

[Per  cent.] 


1 
1 

i 

1 

1 

1 

i 
a 

OQ 

1 

1 

1^ 

1 

1 

MoUtnre,  . 

12.890 

10.080 

10.220 

8.060 

36.860 

50.130 

90.050 

74.760 

87.210 

10.9o0 

Nitrogen, . 

1.560 

2.566 

4.880 

1.480 

.992 

.638 

.127 

.831 

.208 

.   2.030 

PhMphoric  acid, 

.713 

2.900 

.392 

.112 

.867 

.133 

.100 

.138 

.086 

Ji6l 

PotMBinm  oxide, 

.430 

1.637 

.049 

.457 

.801 

.976 

.070 

.801 

.462 

2.794 

Valaation    per 
2,000  poanda, 

$6  51 

$13  61 

$15  23 

$5  58 

$4  53 

$3  21 

$0  62 

$156 

$123 

$0  83 

Net  Cost  of  Milk  and  Manurial  Value  of  Feed. 
Annie. 


FEEDING  PERIODS. 

1 

1=1 
111 

his 

III 

anurlal  Value   of 
the  Feed  alter  de- 
ducting the  Twen- 
ty Per  Cent,  taken 
by  the  Milk. 

If 

1! 

SI 

H 

'S'S 

H 

> 

^ 

>5 

« 

^ 

1898  and  1889. 

Cents. 

Lba. 

Nov.    ItoNov.  15, . 

$3  71 

$1  64 

f  1  31 

$2  40 

1.50 

825 

Nov.  20  to  Dec.  11, . 

3  11 

1  95 

1  56 

1  55 

0.83 

790 

Dec.  17  to  Dec.  27, . 

1  58 

89 

71 

87 

1.12 

772 

Jan.     3  to  Jan.  21, . 

5  93 

1  84 

1  47 

4  46 

228 

812 

Jan.  29  to  Feb.  19, . 

4  09 

2  09 

1  67 

2  42 

1.09 

812 

Mar.    1  to  Mar.  14,  . 

3  08 

1  39 

1  11 

1  97 

155 

845 

Mar.  19  lo  Apr.    2, . 

4  37 

1  68 

1  34 

3  03 

1.96 

859 

Apr.    9  to  Apr.  22, . 

3  23 

1  45 

1  16 

2  07 

1.45 

895 

Apr.  30  to  May  21, . 

5  10 

3  07 

2  46 

2  64 

1.15 

890 

Total, 

f  34  20 

$16  00 

$12  79 

$21  41 

- 

- 

1890.] 
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Nkt  Cost  of  Mii^  and  Mamubial  Value  of  Feed  —  Continued. 

May, 


FEEDING  PEllIODS. 

1 

i 
III 

C  i   =  ^ 

lip 

m 

If 

m 

In 

n 
II 

^ 

> 

iq 

» 

^ 

1888  aad  1889. 

Centf. 

Lb«. 

Kov.   1  to  Nov. 

15,. 

$3  86 

II  70 

(1  36 

$2  50 

1.64 

950 

Nov.  20  to  Dec. 

11,. 

3  33 

2  14 

1  71 

1  62 

.92 

900 

Dec.  17  to  Dec. 

27,. 

1  78 

1  02 

81 

97 

1.05 

907 

Jan.    3  to  Jan. 

21,. 

6  08 

1  86 

1  49 

4  59 

254 

911 

Jan.  29  to  Feb. 

19,. 

4  36 

2  24 

1  79 

2  57 

1.28 

940 

Mar.  19  to  Apr. 

2,. 

4  36 

1  68 

1  34 

3  02 

2.09 

936 

Apr.    9  to  Apr. 

22,. 

3  28 

1  47 

1  18 

2  10 

1.61 

990 

Apr.  30  to  May 

21,. 

5  34 

3  22 

2  58 

2  76 

1.25 

935 

Total, 

(32  39 

$15  33 

$12  26 

$20  13 

- 

- 

Eva. 

NoY.    1  to  Nov.  15,  . 

(3  86 

$1  70 

$1  36 

$2  50 

1.11 

1,020 

Nov.  20  to  Dec. 

11,. 

3  36 

2  17 

1  74 

1  62 

.63 

958 

Dec.  17  to  Dec. 

27,. 

1  70 

97 

78 

92 

.77 

940 

Jaa.    3  to  Jan. 

21,. 

6  08 

1  86 

1  49 

4  59 

1.99 

970 

Jan.  29  to  Feb. 

19,. 

4  49 

2  31 

1  85 

2  64 

1.04 

978 

Mar.    1  to  Mar. 

11,. 

3  65 

1  60 

1  28 

2  37 

1.58 

1,030 

Mar.  19  to  Apr. 

2,. 

4  47 

1  70 

1  36 

8  11 

1.89 

1,000 

Total, 

f27  61 

$12  31 

$9  86 

$17  75 

- 

- 

Melia. 

Nov.  1  to  Nov. 

15,. 

$3  72 

$1  65 

$1  32 

$2  40 

1.67 

1,075 

Nov.  20  to  Dec. 

11,. 

•  3  10 

1  93 

1  54 

1  56 

.99 

1,036 

Dec.  17  to  Dec. 

27,. 

1  65 

94 

75 

90 

1.26 

1,025 

Jan.    3  to  Jan. 

21,. 

6  08 

1  86 

1  49 

4  59 

3.15 

1,075 

Jan.  29  to  Feb. 

19.. 

4  22 

2  16 

1  73 

2  49 

1.57 

1,096 

Total, 

f  18  77 

%S  54 

$6  83 

$11  94 

- 

- 

Daisy, 

Nov.  1  to  Nov, 

15,. 

f  4  08 

$1  78 

$1  42 

$2  66 

1.80 

1,170 

Nov.  20  to  Dec. 

11,. 

3  44 

2  24 

1  79 

1  65 

1.18 

1,165 

Dec.  17  to  Dec. 

27,. 

1  90 

1  10 

88 

1  02 

1.71 

1,176 

Jan.    3  to  Jan. 

18.. 

5  34 

•     1  58 

■     1  26 

4  18 

4.29 

1,220 

Total, 

114  76 

$6  70 

$5  35 

$9  41 

- 

- 

2S  AGRICULTURAL  EXPERIMENT  STATION.   [Jan. 

Net  Cost  op  Milk  and  Manurial  Value  of  Feed  —  Concluded. 

Minnie, 


1 

c?5 

if 

m 

li 

FEEDING  PERIODS. 

^1 

II 

H 

> 

- 

!iS 

% 

^ 

ISSS  and  1S89. 

Cents. 

Lbs. 

Nov.    1  to  Xov.  15, . 

$3  58 

$1  60 

11  28 

?2  30 

1.96 

1,050 

Nov.  20  to  Dec.  11, . 

3  00 

1  85 

1  48 

1  62 

1.12 

1,017 

Total, 

f  6  58 

f3  45 

f2  76 

«3  82 

- 

- 

Flora, 


Jan.    3  to  Jan.  21,  . 

?6  06 

%\  85 

f  1  48 

$4  58 

1.58 

882 

Jan.  29  to  Feb.  19, . 

4  12 

2  10 

1  68 

2  44 

.83 

859 

Mar.    1  to  Mar.  14,  . 

8  06 

1  39 

1  11 

1  95 

1.16 

870 

Mar.  19  to  Apr.    2, . 

4  37 

1  68 

1  34 

3  03 

1.54 

875 

Apr.    9  to  Apr.  22, . 

3  41 

1  52 

1  22 

2  19 

1.20 

927 

Apr.  80  to  May  21, . 

5  53 

3  34 

2  67 

2  86 

.97 

918 

Total, 

%'1(S  bb 

$11  88 

$9  50 

$17  05 

- 

- 

Jessie. 


Jan. 

29  to  Feb. 

19,. 

$4  46 

f  2  29 

$1  83 

f2  63 

0.85 

736 

Mar. 

1  to  Mar. 

14,. 

3  10 

1  40 

1  12 

1  98 

1.23 

730 

Mar. 

19  to  Apr. 

2,. 

4  51 

1  72 

1  38 

3  13 

1.78 

751 

Apr. 

9  to  Apr. 

22,. 

3  49 

1  54 

1  23 

2  26 

1.26 

806 

Apr. 

30  to  May 
lotal. 

21,. 

5  70 

3  47 

2  78 

2  92 

1.00 

809 

♦21  26 

f  10  42 

f8  34 

?12  92 

- 

- 

Elsie. 


Mar.  19  to  Apr.    2, . 
Apr.     9  to  Apr.  22, . 
Apr.  30  to  May  21, . 

(4  59 

8  74 
6  23 

$1  74 
1  64 
3  80' 

$1  39 
1  31 
3  04 

$3  20 
2  43 
8  19 

1.56 
1.42 
1.17 

1,105 
1,120 
1,120 

Total, 

f  14  56 

$7  18 

f5  74 

IS  82 

- 

- 

1890.] 

PUBLIC  DOCUMENT - 

Analyses  of  Milk. 
[Per  cent.] 
Annie. 

-No. 

33. 

29 

1888  and  18S9. 

1 

1 

1 

1 

i 

1 

< 

< 

1 

Solids,     .        . 
Fat, .       .       . 
Solids  not  fat, . 

13.68 

3.G5 

10.03 

15.22 

6.10 

10.12 

14.83 
4.90 
9.93 

14.10 

4.10 

10.00 

14.30 
4.55 
9.75 

14.25 
4.61 
9.64 

14.52 
4  72 
9.80 

14.06 
4.60 
9.46 

14.18 
4.67 
9.51 

May. 

SoHds,     .       . 
Fat,.       .       . 
Solids  not  fat, . 

14.90 

4.13 

10.77 

14.42 
5.30 
9.12 

15.37 

4.74 

10.63 

15.42 

4.60 

10.82 

15.05 

4.65 

10.40 

- 

15.02 

4.60 

10.42 

15.24 

5.20 
10.04 

14.61 

4.87 
9.74 

Eva. 

Solids,    . 
Fat,.       .       . 
Solids  not  fat, . 

14.40 

4.85 
9.55 

14.45 
5.25 
9.20 

15.11 
5.17 
9.94 

14.90 

4.82 

10.08 

14.95 

495 

10.00 

15.52 

5.51 

10.01 

15  63      - 

5.33 1     - 

10.30      - 

- 

Melia. 

Solids,     . 

Fat, . 

Solids  not  fat, . 

13.82 

3.70 

10.12 

13.87 
4.38 
9.49 

14.40 

4.34 

10.06 

13.86 

3.50 

10.36 

13.30 
3.80 
9.50 

- 

- 

- 

- 

Daisy. 

*  Solids,     . 
Fat,.       .        . 
Solids  not  fat, . 

15.48 

4.44 

11.04 

14.18 
4.48 
9.70 

16.70 '  15.73 

4.93 1    3.24 

11.77   12.49 

1 

- 

- 

- 

- 

Minnie. 

Solids,     . 
Fat,.       .        . 
Solids  not  fat, . 

14.22 
4.49 
9.73 

14.07 
4.85 
9.22 

- 

- 

- 

- 

- 

- 

" 
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Analyses  op  Milk — Concluded. 
Flora. 


^ 

'^ 

s 

^ 

^ 

- 

e< 

S 

hi 

188S  and  18S9. 

1 

1 

1 

a 

i 

1 

< 

1 

1 

Solids,     . 

_ 

_ 

12.90 

n.ii 

13.15 

13.17 

12.57 

12.77 

Fat, . 

. 

_ 

_ 

3.15 

3.55 

8.68 

3.73 

8.40 

8.46 

Solids  not  fat, . 

"■ 

— 

— 

9.75 

9.22 

9.47 

9.44 

9.17 

9.81 

Jessie. 


Solids, 

Fat, . 

Solids  not  fat, . 


^ 

_ 

_ 

13.22 

13.75 

15.12 

14.91 

— 

.- 

. 

. 

4.25 

4.57 

5.34 

545 

— 

— 

— 

- 

8.97 

9.18 

9.78 

9.46 

15.00 

4.67 

10.83 


Elsie, 


Solids,     . 

Fat, . 

Solids  not  fat, . 


12.20 
3.14 
9.06 


12.75 
3.09 
9.66 


12.65 
8.38 
9.27 
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Analyses  of  Fodder  Articles  fed  during  the  Previocslt 
Described  Feedino  Experiuents.  (Notehber,  1888,  to 
Mat,  1889.) 


Com  Meal  {Average) 

1  ^ 

Constltaents  (In 
Pounds)  In  a 
Ton    of  2.000 
Ponnds. 

I>onnds  DlgesU- 
ble  In  a  Ton  of 
2,000  Pounds, 

Moisture  at  100<^  C,    . 

12.89 

257.80 

Dry  matter. 

87.11 

1,742.20 

- 

- 

% 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter, 

Crude  ash,  .... 

1.36 

27.20 

— 

. 

"     cellulose, . 

1.90 

38.00 

12.92 

34 

J-cJ 

«     fat,   .        .        .        . 

4.16 

83.20 

63.23 

76 

tH 

**     protein  (nitrogenous 

matter). 

11.12 

222.40 

189.04 

85 

Kon-nitrogenous  extract 

matter,     .... 

81.46 

1,629.20 

1,531.45 

94 

100.00 

2,000.00 

1,796.64 

- 

^ 

Wheat  Bran  (Average). 


ll 

Constituents   (In 
Pounds)   In   a 
Ton    of   2,000 
Pounds. 

Pounds   Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

II 

2 

s 
1 

Moisture  at  100°  C,    . 
l>r)' matter. 

1008 
89.92 

201.60 

1,798.40 

- 

- 

N 

Analysis  of  Dry  Matter, 
Crude  ash,  .... 

"     cellulose,.       .       . 

**     fat,   .        .        .        . 

**     protein  (nitrogenous 
matter), 
^on-nitrogenous  extract 

matter,    .... 

100.00 

6.38 

10.74 

4.34 

17.77 

60.77 

2,000  00 

127.60 

214.80 

86.80 

355.40 

1,215.40 

42.96 
69.44 

312.75 

972.32 

20 
80 

88 

80 

8 

. 

100.00 

2,000.00 

1,397.47 

- 

J 
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Analyses  op  Fodder  Abticles  fed,  etc.  —  Continued. 
GltUen  Meal  (Average). 


it 

onsUtuents  (In 
Pounds)  In   a 
Ton    of    2,000 
Pounds. 

onnds  Digesti- 
ble In  a  Ton  of 
2,000  Ponnds. 

Pi 

m 
m 

% 

a 

u 

ft. 

£ 

2; 

Moisture  at  100**  C,    . 

10.22 

204.40 

. 

_ 

^ 

Dry  matter, 

89.78 

1,795.60 

- 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 

Crude  ash,  .... 

.52 

10.40 

— 

— 

"     cellulose, . 

.66 

11.20 

3.81 

34 

r<=^ 

"     fat,   .... 

5.50 

110.00 

83.60 

76 

«-H 

"     protein  (nitrogenous 

matter), 

30.15 

603.00 

512.55 

85 

Non-nitrogenous    extract 

matter,     .... 

63.27 

1,265.40 

1,189.48 

94 

100.00 

2,000.00 

1,789.44 

- 

^ 

Hay. 
[Experiment  Station,  1888.] 


i 

^  e 

Constituents  (in 
Pounds)    In  a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

i 

s 

1 

Moisture  at  100°  C,    . 

8.06 

161.20 

. 

-  1 

Dry  matter, 

91.94 

1,838  80 

- 

100.00 

2,000.00 

- 

- 

Analysts  of  Dry  Matter, 
Crude  ash,  .... 
"     cellulose, . 

6  67 
33.75 

133.40 
675.00 

391.50 

58 

2 

"     fat,   .... 

2.09 

4180 

19.23 

46 

*-i 

•*     protein  (nitrogenous 
matter). 

10.06 

201.20 

114.68 

67 

Non-nitrogenous   extract 
matter,     .... 

47.43 

948.60 

597.62 

63 

100.00 

2,000.00 

1,123.03 

- 

- 

1890.] 
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Analtses  of  Fodder  Articles  fed,  etc.  —  Continued. 

Com  Fodder. 

[Experiment  Station,  1888.] 


1 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

s 

Moisture  at  100*»  C,    . 
Dry  matter, 

36.85 
63.15 

737.00 
1,263.00 

« 

- 

>! 

• 
Analysis  of  Dry  MaUer. 

Crude  ash 

**     cellulose,  . 
"     fat,    .        .        .        . 
"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

100.00 

4.84 

21.96 

2.02 

9.82 

61.36 

2,000.00 

96.80 

439.20 

40.40 

196.40 

1,227.20 

316.22 
30.30 

143.37 

822.22 

72 
75 

73 

67 

►00 

'  100.00 

2,000  00 

1,312.11 

- 

^ 

Com  Stover, 
[Experiment  Station,  1888.] 


i 

<*  a 

ConsUtuents  (in 
Pounds)   In   a 
Ton    of    2,000 
Pounds. 

Pounds  Dlgesti- 
ble  in  a  Ton  of 
2,000  Pounds. 

Per  Cent  of  Di- 
gesUblUty      of 
Constltuento. 

1 

Moisture  at  100°  C,    . 
Dry  matter, 

50.13 
49.87 

1,002.60 
997.40 

- 

«. 

^ 

Analysis  of  Dry  Matter, 
Crude  ash,  .        f       .        . 

"     cellulose,  .        .        . 

"     fat,    .... 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

inatter,     .... 

100.00 

3.73 

34.49 

1.75 

8.00 

52.03 

2,000.00 

74.60 

689.80 

35.00 

160.00 

1,040.60 

496.66 
26.25 

116.80 

697.20 

72 
75 

73 

67 

00 

100.00 

2,000.00 

1.336.91 

• 

- 

* 
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Analyses  of  Fodder  Articles  fed,  etc.  —  Continued. 

Carrots  (Danvers). 

[Experiment  Station,  1888.] 


|t 

llll 

dunds  Digesti- 
ble in  a  Ton  of 
^,000  Pounds. 

-     1 

♦1  =  5 

111 

5  ico 

1 

fc 

^ 

is 

5ZS 

Moisture  at  100*»  C,    . 

90.05 

1,801.00 

. 

\ 

Dry  matter, 

9.95 

199.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter, 

Crude  ash,  .... 

8.28 

165.60 

_ 

- 

"      cellulose,  . 

10.26 

205.20 

205.20 

100 

^o> 

"      fat,    .... 

1.67 

33.40 

33.40 

100 

y^ 

"      protein  (nitrogenous 

matter), 

7.98 

159.60 

159.60 

100 

Non-nitrogenous   extract 

mi^tter,     .... 

71.81 

1,436.20 

1,436.20 

100 

100.00 

2,000.00 

1,834.40 

- 

^ 

Com  Ensilage, 
[Experiment  Station,  1888.] 


ConsUtucnts  (in 
Pounds)   in    a 
Ton    of    2,000 
Pounds. 

ounds   Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^« 

o 

S 
1 

^ 

ft. 

D^ 

^ 

Moisture  at  100°  C,    . 

74.56 

1,491.20 

_ 

_ 

Dry  matter, 

25.44 

508.80 

- 

.      - 

100.00 

2,000.00 

- 

-        , 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

1.07 

21.40 

- 

- 

"      cellulose,  . 

20.11 

402.20 

289.58 

72  ,^z: 

"      fat,    . 

6.49 

129.80 

97.35 

75     ' 

.. 

"      protein  (nitrogenous 

1 

matter). 

8.14 

162.80 

118.84 

73 

Non-nitrogenous    extract 

matter,     .... 

64.19 

1,283.80 

860.15 

67 

• 

100.00 

2,000.00 

1,365.92 

- 
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Analyses  of  Foddeb  Aetioles  fed,  etc.  —  CorUinued. 

Sugar  Beets  {Average). 

[Ezperiment  Station,  1888.] 


I 


I   §   a   § 


I 


g^ 


^       c 
o  K  « 


Moisture  at  100®  C,    . 
Dry  matter, 


Analysis  of  Dry  Matter. 
Grade  ash,  .... 

"     cellulose,  . 

"     fat,    . 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 


87.21 
12.79 


1,744.20 
265.80 


100.00 


6.47 
6.16 


10.15 


2.000.00 


129.40 

123.20 

19.60 

203.00 


76.24  j  1,524.80 


123.20 
19.60 

203.00 

1,524.80 


100 
100 

100 

100 


100.00     2,000.00 


1,870.60 


CO 
CO 

>o6 


Bowen. 
[Experiment  Station,  1888.] 


Il 
It 

onstituents  (In 
Pounds)  In    a 
Ton    of    2,000 
Pounds. 

onnds  DigcsU- 
ble  In  a  Ton  of 
2,000  Pounds. 

er  Cent  of  Di- 
gestibility     of 
Constituents. 

i 
i 

3 

ft^ 

O 

(U 

cu 

% 

Moisture  at  100*>  C,    . 

10.95 

219.00 

N 

Dry  matter, 

89.05 

1,781.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .        . 

6.49 

129.80 

- 

. 

^y 

"     cellulose,  . 

31.50 

630.00 

365.40 

58 

yj 

"     f at,   .        .        .        . 

5.03 

100.60 

46.28 

46 

r-^ 

"     protein  (nitrogenous 

matter), 

14.25 

285.00 

162.45 

57 

' 

Non-nitrogenous  extract 

matter,    .... 

42.73 

854.60 

538.40 

63 

100.00 

2,000.00 

1,110.53 

- 

* 

36  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Anaxtses  op  Fodder  Articles  fed,  etc.  —  Condtided. 

Com  Fodder. 

[Mostly  stalks;  left  nneaten  by  the  cows  daring  experiment.] 


1 

II 

ConsUtuenU  (In 
Pounds)   In  a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

> 

Moisture  at  100«»  C,    . 

53.70 

1,074.00 

N 

Dry  matter, 

46.30 

926  00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

3.44 

68.80 

- 

- 

s? 

**     cellulose,  . 

39.31 

786.20 

566.06 

72 

^2 

*'     fat,    . 

2.83 

56.60 

42.45 

75 

.. 

"     protein  (nitrogenous 

matter). 

6.47 

129.40 

94.46 

73 

Non-nitrogenous  extract 

matter,     .... 

47.95 

959.00 

642.53 

67 

' 

100.00 

2,000.00 

1,345.50 

- 

* 

Com  Stover. 
[Mostly  stalks ;  left  nneaten  by  the  cows  dnring  experiment.] 


fi 

ConstituenU  (in 
Pounds)   in   a 
Ton    of  2,000 
Pounds. 

Pounds  Dlgestl- 
ble  in  a  Ton  of 
2,000  Pounds. 

1 
1 

Moisture  at  100^  C,    . 
Dry  matter. 

62.85 
37.15 

1,257.00 
743.00 

- 

— 

>j 

Analysis  of  Dry  Matter, 
Crude  ash,  .... 

"     cellulose,  . 

«     f  at,    .        .        .        . 

."     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

2.36 

37.52 

3.50 

5.94 

50.68 

2,000.00 

47.20 

750.40 

70.00 

118.80 

1,013.60 

540.29 
52.50 

86.72 

679.11 

72 
75 

73 

67 

s 

100.00 

2,000.00 

1,358.62 

- 

J 
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Summary  of  Feeding  Experiments  with  Milch  Cows. 

(November,  1885,  to  May,  1889.) 
Fodder  Corny  Com  Stover  and  Com  Ensilage  vs.  English  Hay. 
In  preceding  communications  it  will  be  found  that  some 
years  ago,  November,  1885,  a  series  of  observations  with  milch 
cows  was  inaugurated  at  our  institution,  for  the  purpose  of 
securing,  under  well-defined  circumstances,  information 
needed  to  assist  in  answering  the  following  questions  :  — 

1.  What  is  the  comparative  feeding  effect  of  dry  fodder 
com,  of  dry  com  stover,  and  of  a  good  corn  ensilage,  when 
used  in  part  or  in  the  whole  as  a  substitute  for  English  hay 
(upland  meadow  hay)  in  the  daily  diet  of  milch  cows,  and 
also  that  of  a  good  root  crop  in  place  of  com  ensilage ;  the 
amount  and  kind  of  grain  feed  remaining,  for  obvious  reasons, 
the  same  under  otherwise  corresponding  circumstances  ? 

2.  What  is  the  total  cost,  as  well  as  the  net  cost  of  the 
daily  feed  per  head  in  case  of  different  fodder  combinations 
used ;  making  in  all  cases  alike  an  allowance  of  a  loss  of 
twenty  per  cent,  of  the  fertilizing  constituents  contained  in 
the  feed  consumed,  in  consequence  of  the  sale  of  the  milk? 

3.  What  is  the  commercial  value,  at  current  market 
rates,  of  the  manurial  refuse  obtainable  in  the  case  of 
different  fodder  combinations  used  as  daily  diet  for  the 
support  of  cows,  assuming  that  eighty  per  cent,  of  the  value 
of  the  fertilizing  constituents  contained  in  the  fodder  con- 
sumed can  be  secured  to  the  farm  by  a  careful  management  ? 

The  results  of  experiments  carried  on  in  this  connection 
during  a  number  of  months  of  the  years  1885,  1886,  1887 
and  1888,  have  already  been  described  in  detail  in  our 
respective  annual  reports  and  periodical  bulletins.  More 
recent  observations  in  the  same  direction  are  reported  upon 
some  preceding  pages. 

As  a  careful  consideration  of  all  our  results  to  date  leads 
practically  to  the  same  conclusions,  the  subsequent  final 
summary  of  our  work  has  been  prepared  with  a  view  of 
enabling,  as  far  as  practicable,  all  parties  interested  in  our 
special  line  of  inquiry  into  the  economy  of  milk  production 
to  draw  their  own  conclusions,  and  to  ascertain  for  them- 
selves whether  the  stand-point  taken  in  our  several  reports, 
of  progress,  is  justifiable  by  the  facts  presented. 
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A  short  discussion  of  the  most  important  facts  presented 
in  the  preceding  tabular  statement  may  assist  in  a  desirable 
appreciation  of  the  questions  involved. 

During  our  first  year  of  observation,  November,  1885,  to 
July,  1886,  either  com  meal  and  wheat  bran  or  wheat  bran 
alone  served  as  grain  feed;  while,  during  the  succeeding 
years,  as  a  rule,  the  same  weight  parts  of  com  meal,  wheat 
bran  and  gluten  meal  were  fed. 

The  above-stated  variations  of  daily  yield  of  milk  refer 
to  the  highest  and  lowest  yield  in  each  case,  and  do  not  bear 
a  direct  relation  to  any  particular  diet. 

The  valuation  of  the  fodder  ingredients  is  based  in  this 
connection  on  the  average  of  the  local  market  price  per  ton 
of  each  article  for  the  entire  period  of  observation. 


Com  meal, 

.    122  75 

Fodder  com,     . 

.      $5  00 

Wheat  bran,     .. 

.      21  00 

Com  stover, 

5  00 

Gluten  meal,     . 

.      24  50 

Com  ensilage,  . 

2  75 

Hay 

.      15  00 

Carrots,     . 

7  00 

Rowen,      . 

.      15  00 

Sugar  beets,      . 

5  00 

The  commercial  valuation  of  the  fertilizing  constituents 
contained  in  each  fodder  article  is  based  on  the  following 
market  prices  :  i.  e.,  nitrogen  (per  pound),  17  cents  ;  phos- 
phoric acid,  6  cents  ;  and  potassium  oxide,  4|  cents.  Eighty 
per  cent,  of  the  entire  amount  of  fertilizing  constituents 
contained  in  .the  fodder  consumed  is  considered  obtainable 
by  proper  management,  while  twenty  per  cent,  is  assumed 
to  be  sold  with  the  milk. 


Principal  Daily  Fodder  Rations  used. 


Novemhei',  1885,  to  July,  1886. 


2. 


Com  meal,  . 

3.25  lbs. 

Com  meal,  . 

3.25  lbs, 

Wheat  bran. 

3.25   " 

Wheat  bran. 

3.25   " 

Hay,    .        .        .        . 

21.75   " 

Hay,     .        .        .        . 

10.00  " 

Total  cost,   . 

23.43  cts. 

Com  stover. 

8.00  " 

Net  cost. 

15.43    " 

Total  cost,   . 

16.62  cts 

Manurial  value  obtain- 

Net cost. 

10.04  " 

able. 

8.00    " 

Manurial  value  obtain- 

Nutritive ratio,    . 

1 : 8.02 

able. 

6.58  " 

Nutritive  ratio,    . 

1:7.88 
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Pbincipax  Daily  Fodder 


3. 
Com  meal,  . 
Wheat  bran, 
Hay,    .       .        . 
Com  stover. 
Total  cost,  . 
Net  cost. 
Manorial  value  obtain- 
able, 
Nutritive  ratio,    . 


8.25  lbs. 

3.25  " 

5  00  " 
12.75  " 
14.06  ctfi. 

7.83  " 

6  23  " 
[ :  7.81 


Rations  used  —  CorUinued. 
4. 
Com  meal,  .        .        .       3.25  lbs. 
Wheat  bran,         .        .       3.25   " 
Hay,     ....     15.00  " 
Sugar  beets,         .        .     27.00   " 
Total  cost,   .        .        .     25.12  cts. 
Net  cost,      .        .        .     17.10   " 
Manurial  value  obtain- 
able,        .        .        .       8.02   " 
Nutritive  ratio,    .        .1:7.20 


Wheat  bran,        .        .  3.25  lbs. 
Hay,    ....  15.00   " 
Sugar  beets,         .        .  27.00   " 
Total  cost,   .        .        .  21.41  cts. 
Net  cost,      .        .        .  14.31   " 
Manurial  value  obtain- 
able,        .        .        .  7.10   " 
Nutritive  ratio,    .        .  1:6.93 


6. 
Wheat  bran,        .        .       3.25  lbs. 

Hay,     ....  15.00   " 

Sugar  beets,        .        .  40.00   " 

Total  cost,   .        .        .  24.66  cts. 

Net  cost,      .        .        .  16.66   " 
Manurial  value  obtain- 
able,        .        .        .^     8.00   " 
Nutritive  ratio,    .        .  1 :  6.81 


October^  1886,  to  April,  1887, 


Com  meal,  . 

Wheat  bran. 

Gluten  meal. 

Hay,     .        .        . 

Total  cost,    . 

Net  cost, 

Manurial  value  obttain- 

able. 
Nutritive  ratio,    . 


3.25  lbs. 

3.25   " 

3.25   " 

18.75   " 

25.14  cts. 

15.77   " 

9.37   " 
L :  6.11 


8. 


Com  meal,  . 

Wheat  bran. 

Gluten  meal. 

Hay,     . 

Corn  ensilage,     . 

Total  cost,    . 

Net  cost, 

Manurial  value  obtain 

able. 
Nutritive  ratio,    . 


3.25  lbs. 

3.25  " 

3.25  " 

5.00  " 

34.00  " 

19  60  cts. 

11.62  " 

7.98   '^ 
1 : 6.12 


9. 

Com  meal, 3.25  lbs. 

Wheat  bran, 3.25  " 

Gluten  meal, 3.25   '* 

Hay, 10.00  " 

Carrots, .  38.00   " 

Total  cost, 31.89  cts. 

Net  cost, 23.05  " 

Manurial  value  obtainable, ....  8.84  *^ 

Nutritive  ratio, 1:5.99 
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Principax  Daily  Fodder  Rations  used  —  Concluded. 
January  to  May^  1888, 


10. 

11. 

Corn  meal,  . 

3.25  lbs. 

Com  meal,  . 

3.25  lbs. 

Wheat  bran, 

3.25   ". 

Wheat  bran. 

3.25   " 

Gluten  meal, 

8.25   " 

Gluten  meal, 

3.25   " 

Fodder  corn. 

17.75   " 

Corn  stover. 

17.25   " 

Total  cost,   . 

15.53  cts. 

Total  cost,    . 

15.40  cts. 

Net  cost, 

7.54   " 

Net  cost,      . 

7.44  " 

Manurial  value  obtain- 

Manurial value  obtain- 

able, 

7.99   " 

able, 

7.96   " 

Nutritive  ratio,    . 

1 : 5  82 

Nutritive  ratio,    . 

1:5.98 

12. 

Com  meal, 3.25  lbs. 

Wheat  bran, 3.25   " 

Gluten  meal, 3.25  ** 

Hay, 10.00  " 

Com  ensilage, 21.75  •' 

Total  cost, 21.64  cts. 

Net  cost, 13.15  " 

Manurial  value  obtainable,          .        .        .  8.49  '* 

Nutritive  ratio, 1:6.12 


November,  1888,  to  May,  1889. 


13. 


14. 


Com  meal,  . 

3.25  lbs. 

Com  meal,  . 

3.25  lbs. 

Wheat  bran. 

3.25   " 

Wheat  bran. 

3.25   " 

Gluten  meal, 

3.25   " 

Gluten  meal, 

3.25   " 

Hay,    .        .        .        . 

10.00   " 

Rowen, 

19.50  " 

Sugar  beets, 

47.25   " 

Total  cost,   . 

25.72  cts. 

Total  cost,   . 

30  40  cts. 

Net  cost, 

13.51   " 

Net  cost. 

20.22   " 

Manurial  value  obtain- 

Manurial value  obtain- 

able, 

12.21   " 

able. 

10.18   " 

Nutritive  ratio,    . 

1 : 5.06 

Nutritive  ratio,    . 

1 : 5.56 

Fodder  rations  Nos.  3,  8,  10, 11  and  14  deserve  particular 
attention  for  trials.  The  remainder,  although  in  some  in- 
stances not  without  special  interest,  are  published  to  illustrate 
our  essential  variations  in  the  daily  diet  used. 
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Tabulab  Statement  of  the   Cost  per  Dat  of  the  Above- 
mentioned  Fodder  Combinations. 


ManttrUtl  Value 

Total  Cost. 

Net  Cost 

Obtainable. 

Cento. 

Cento. 

Cents. 

No.   1 

23.43 

15.43 

8.00 

"     2, 

16.62 

1004 

6.58 

"     3. 

14.06 

7.83 

6.23 

"     4, 

25.12 

17.10 

8:02 

"     5, 

21.41 

14.31 

7.10 

"     6, 

24.66 

16.66 

8.00 

"     7, 

26.14 

15.77 

9.37 

"     8, 

19.60 

11.62 

•       7.98 

"     9, 

31.89 

23.05 

8.84 

"    10. 

15.75 

7.54 

7.99 

"    11. 

15.40 

7.44 

7.96 

"    12. 

21.64 

1315 

8.49 

«    13, 

80.40 

20.22 

10.18 

"    14, 

25.72 

13.51 

12.21 

Considering  the  previously  described  fodder  combinations 
fix)m  a  mere  financial  stand-point,  they  rank,  with  reference 
to  their  net  cost,  beginning  with  the  lowest,  as  follows : 
11,  10,  3,  2,  8,  12,  14,  5,  1,  7,  6,  4,  13,  9.  A  close  in- 
quiry into  the  character  of  the  coarser  or  bulky  part  of  the 
varioQS  fodder  compositions  cannot  fail  to  show  that,  wherever 
fodder  com,  com  stover  or  com  ensilage  have  been  fed  in 
part  or  in  the  whole  as  a  substitute  for  English  hay,  in  con- 
nection with  the  same  kind  and  amount  of  grain  feed,  the 
commercial  value  of  the  manurial  refuse  obtainable  has  been 
but  slightly  if  any  affected ;  while  the  net  cost  of  the  daily 
feed  of  the  animals  on  trial  has  been  materially  reduced 
(from  one-third  to  one-half).  It  seems  scarcely  necessary 
to  mention,  here,  that  only  equally  well-prepared  fodder 
articles  are  considered  in  the  discussion. 

Sugar  beets  compare  well,  as  far  as  net  cost  is  concerned, 
with  good  com  ensilage,  when  fed  in  quantities  of  from 
twenty  to  twenty-five  pounds  of  the  former  in  place  of  from 
thirty  to  thirty-five  pounds  of  the  latter. 

In  view  of  these  facts,  it  becomes  a  question  of  first 
importance  to  ascertain  to  what  extent  it  will  be  judicious, 
as  far  as  their  commercial  feed  value  is  concerned,  to  advo- 
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cate  the  substitution  of  dry  fodder  corn,  corn  stover  and  a 
good  corn  ensilage  for  English  hay  in  the  daily  diet  of  dairy 
stock. 

It  is  generally  admitted  that  the  present  condition  of  the 
market  for  dairy  products  calls  for  the  closest  investigation 
of  every  point  which  bears  on  the  cost  o(  the  production  of 
milk ;  and  it  will  be  not  less  conceded,  that  next  in  impor- 
tance to  the  selection  of  cows  of  good  milking  qualities  comes 
the  consideration  of  the  cost  of  their  daily  diet. 

Jfet  Cost  of  Feed. 

The  actual  cost  of  a  daily  diet  for  any  kind  of  farm  live 
stock  does  not  alone  depend  on  the  temporary  market  cost 
of  a  given  quantity  of  the  various  ingredients  which  consti- 
tute the  daily  fodder  rations,  but  also  in  a  controlling  degree 
upon  the  quantity  of  some  essential  articles  of  plant  food  (in 
particular  of  nitrogen,  phosphoric  acid  and  potassium  oxide) 
which  they  contain,  and  the  amount  of  these  which  may  bo 
secured  in  some  definite  proportion  in  form  of  manurial 
refuse,  after  the  fodder  has  served  its  purpose  for  the  sup- 
port of  the  life  and  the  functions  of  the  animal  which  con- 
sumes it.  As  has  been  already  stated  on  previous  occasions, 
the  net  cost  of  a  daily  diet  is  ascertained  by  deducting  from 
the  sum  of  the  market  price  of  its  ingredients,  the  sum 
expressing  the  commercial  value  of  their  manurial  con- 
stituents obtainable  in  each  particular  case.  This  circum- 
stance deserves,  for  obvious  reasons,  the  most  serious 
consideration  on  the  part  of  farmers,  when  choosing  from 
among  the  various  suitable  fodder  articles  oflfered  for  their 
patronage,  those  for  a*  daily  diet  of  their  farm  live  stock 
which  will  ultimately  prove  the  cheapest  in  their  position, 
in  consequence  of  the  higher  commercial  value  of  the  manu- 
rial refuse  they  furnish. 

It  becomes  the  more  important  to  select  with  that  view 
in  mind ;  as  the  fluctuations  in  the  local  market  price  of  oil 
cakes,  gluten  meal,  corn  meal,  wheat  bran  and  of  similar 
refuse  materials  (by-products)  of  flour  mills,  glucose  works, 
starch  works,  breweries,  etc.,  are,  as  a  rule,  liable  to  be 
more  frequent  and  more  serious  than  in  case  of  home-raised 
coarse  or  bulky  fodder  articles,  as  English  hay,  com  stover, 
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com  ensilage,  etc.  The  commercial  value  of  the  manurial 
refuse  obtainable  from  the  first-named  class,  in  case  of  corre- 
sponding weights  and  under  similar  circumstances,  exceeds 
quite  frequently  from  two  to  three  times  that  obtainable  in 
case  of  the  latter. 

Applying  this  standard  of  valuation  to  our  feeding  experi- 
ments, we  notice  the  following  relations  :  — 


Fodder  Artidea  used  during  our  Feeding  Experiments. 


Kune  of  Article. 

Market  Price 
per  Ton. 

VmlueofMAna- 

rUl  Conttttaents 

per  Ton. 

ReUUve  Net  Coit 
per  Ton. 

English  hay,     . 
Rowen  (dry),  . 
Fodder  com  (dry). 
Com  stover  (dry). 
Com  ensilage, . 
Cora  rneal. 
Wheat  bran,     . 
Gluten  meal,    . 

115  00 

15  00 

5  00 

5  00 

2  75 

21  90 

20  70 

23  40 

15  58 
9  83 
4  53 
3  21 
1  56 
6  51 
13  64 
15  23 

tlO  54 
7  14 

1  38 

2  43 
1  50 

16  69 

9  79 

11  22 

C!onsidering  our  entire  feeding  experiments,  1885  to  1889, 
we  find  that  com  meal  has  cost  per  ton  $22.75,  wheat  bran 
$21,  and  gluten  meal  $24.50.  The  latter  sells  to-day  at  $23 
per  ton,  com  meal  at  $19,  and  wheat  bran  at  $16.50.  The 
market  price  of  hay,  com  stover,  etc.,  has  practically 
remained  the  same,  as  far  as  the  same  season  of  the  year  is 
concerned.  Serious  variations  in  the  market  price  of  our 
fodder  articles  not  infrequently  advise  changes  from  one 
article  to  another  of  a  similar  character  and  composition. 
At  present  local  market  piices  of  feed  stufls,  hay  and  com 
meal  are  very  costly  fodder  articles;  the  same  applies  to 
carrots. 


Feeding  Value  or  Ifutritive  Value  of  Fodder  Articles. 

From  preceding  remarks  it  will  be  apparent  that  we  have 
secured  a 'satisfactory  basis  for  our  guidance  to  decide  the 
relative  money  value  of  current  fodder  articles,  as  well  as 
that  of  an  entire  diet.  Quite  different,  however,  is  our 
situation,  when  the  determination  of  their  relative  feeding 
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value  is  involved ;  for  it  is  an  undeniable  fact  that  the  rela- 
tive commercial  value  of  fodder  articles  does  not  necessarily 
coincide  with  their  relative  feeding  value;  it  rarely  does. 
This  circumstance  arises  from  the  fact  that  both  are  deter- 
mined by  different  standards.  The  commercial  or  money 
value  oi  fodder  articles^  as  far  as  they  enter  the  general 
market,  is  regulated  like  that  of  other  articles  of  merchan- 
dise, by  supply  and  demand  ;  the  greater  the  former  and  the 
less  the  latter,  the  lower  is  the  market  price,  etc. ;  the 
relative  money  value  of  a  given  quantity  can  be  expressed 
for  the  same  locality  by  one  definite  sum. 

The  feeding  value  or  nutritive  value  of  a  fodder  article 
refers  especially  to  its  feeding  effect;  it  depends  usually 
on  the  co-operation  of  a  series  of  varying  conditions,  some- 
times more  or  less  beyond  our  control.  Foremost  among 
these  are :  — 

1.  A  higher  degree  of  adaptation  with  reference  to  par- 
ticular kind  and  organization  of  the  animal  under  consider- 
ation ;  its  age  and  functions,  etc. 

2.  The  chemical  composition  and  the  general  physical 
conditions,  depending  on  stage  of  growth,  mechanical  prepa- 
ration, etc.,  of  the  fodder  ingredients  to  be  used. 

3.  Whether  the  article  constitutes  the  sole  diet,  or 
serves  as  a  more  or  less  prominent  part  of  the  daily  diet. 
The  feeding  effect  of  most  fodder  articles  is  more  or  less 
modified  by,  and  thus  in  a  controlling  degree  dependent  on, 
the  character  of  the  associated  ingredients  in  the  daily  diet. 

These  few  remarks  suffice  to  show  that  the  comparative 
feeding  value  of  one  and  the  same  fodder  article,  even  when 
of  a  stable  composition,  cannot  be  fully  expressed  by  one 
numerical  value.  The  practice  of  stating  the  comparative 
feeding  value  of  current  fodder  articles  with  reference  to  that 
of  good  English  hay  equal  to  100,  has  been  for  years  aban- 
doned, as  devoid  of  any  substantial  support.  There  is  no 
single  fodder  article  on  record  which  furnishes  the  best  diet — 
^.  e.,  the  cheapest  and  at  the  same  time  most  nutritive 
food  —  for  even  the  same  class  of  animals,  under  differ- 
ent circumstances.  Both  net  cost  of  feed  and  its  relative 
nutritive  or  feeding  effect  under  existing  circumstances,  have 
to  be  consulted  when  aiming  at  an  economical  diet  for  farm 
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lire  stock.  Actual  feeding  experiments,  under  well-defined 
circumstances,  alone  can  give  us  the  desired  informa- 
tion. 

Although  much  needs  still  to  be  done  in  this  direction  to 
recognize  in  many  instances  more  clearly  the  principles  which 
underlie  a  successful  practice,  it  must  be  admitted  that  some 
yaluable  fects  have  been  already  established  in  regard  to  a 
rational  and  thus  economical  system  of  stock  feeding,  by 
European  investigators  and  others,  which  can  serve  advan- 
tageously as  guides  in  compounding  economical  fodder  com- 
binations for  all  kinds  of  farm  live  stock.  The  economy  of 
milk  production,  in  particular,  has  received  much  attention. 
European  investigators  recommend  in  this  connection  quite 
generally  a  daily  diet,  rich  in  digestible  nitrogenous  constit- 
uents, as  beneficial  to  the  general  condition  of  cows,  and  at 
the  same  time  reducing  the  net  cost  of  the  feed  consumed,  by 
furnishing  larger  quantities  of  valuable  home-made  manure 
at  the  lowest  market  cost.  The  European  standard  for  a 
daily  diet  of  milch  cows  calls  for  one  part  of  digestible  nitrog- 
enous fodder  constituents  to  five  and  four-tenths  parts  of 
digestible  non-nitrogenous  food  constituents.  Our  results, 
on  the  whole,  point  in  the  same  direction.  The  nitrogenous 
food  constituents  of  the  fodder  rations  received  special 
attention. 

The  main  interest  of  our  inquiry,  however,  consists  in  the 
partial  or  entire  successful  substitution,  under  otherwise 
corresponding  circumstances,  of  dry  fodder  com  or  com 
stover  or  com  ensilage  for  English  hay,  as  far  as  net  cost  of 
feed  and  quality  and  quantity  of  milk  are  concerned.  The 
results  of  former  years  of  observation  are  already  on  record 
in  our  respective  annual  reports  ;  they  lead  to  the  same  con- 
clusions as  those  stated  in  the  introduction  to  our  latest 
experiment,  described  in  preceding  pages.  The  net  cost  of 
the  daily  feed  during  our  late  experiment  has  been  reported  in 
that  connection.  The  quality  of  the  milk  and  cream  obtained 
on  that  occasion  may  be  learned  from  the  subsequent  tabular 
creamery  records  of  the  station.  (See  **  Feeding  Experi- 
ment,*' chapter  IV.,  creamery  record  of  the  Massachusetts 
State  Agricultural  Experiment  Station  during  the  years 
1885  to  1889,  contained  in  this  report.) 
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lit.    Feeding  Experiments  with  Melch  Cows;    Green 
Crops  vs.  English  Hay.     June  19  to  Oct.  22,  1889. 

The  first  experiment  in  this  direction  was  instituted  in 
1887,  for  the  purpose  of  comparing  the  feeding  eflTects  of 
good  English  hay  with  that  of  some  reputed  green  fodders. 
The  green  crops  selected  for  our  observation  consisted  of  a 
mixed  crop  of  oats  and  vetch,  of  Southern  cow-pea  and  of 
serradella. 

1887.  — Five  cows  were  engaged  in  the  trial.  Two  cows 
were  fed  with  a  daily  fodder  ration  consisting  of  com  meal, 
S\  pounds  (2  quarts)  ;  wheat  bran,  3\  pounds  (4  quarts)  ; 
English  hay,  20  to  24  pounds.  The  excess  of  hay  left  over 
was  weighed  back  and  subsequently  deducted  from  the  orig- 
inal quantity  (about  J  to  J^  pound  per  day). 

Three  cows  received  periodically  the  above-stated  daily 
rations,  and  alternately  the  following :  com  meal,  3^  pounds  ; 
wheat  bran,  S\  pounds;  English  hay,  5  pounds;  and  as 
much  of  either  green  vetch  and  oats,  green  Southern  cow- 
pea  or  green  serradella,  as  the  individual  animal  would  con- 
sume. They  consumed  per  day,  on  an  average,  from  64  to 
65  pounds  of  green  vetch  and  oats  ;  of  green  Southern  cow- 
pea,  96  to  97  pounds ;  and  in  case  of  green  serradella,  from 
97  to  98  pounds.  The  feeding  of  the  green  crop  commenced 
in  every  instance  with  the  beginning  of  the  blooming  period. 
The  rate  of  consumption  of  green  crops  decreased  gradually 
with  the  progress  of  their  growth. 

The  feeding  of  the  different  green  fodders,  in  place  of 
three-fourths  of  the  customary  daily  rations  of  English  hay, 
gave,  on  the  whole,  very  satisfactory  results.  For  details, 
we  have  to  refer  to  the  fifth  annual  report  of  the  station. 

1888.  —  The  experiment  was  repeated  with  some  modifi- 
cations. A  mixed  crop  of  vetch  and  oats,  of  Southern  cow- 
pea  and  of  serradella,  was  mised  for  that  purpose.  The 
latter  crop  suffered  seriously  from  blight,  and  was  not  fit  for 
feeding. 

The  quantity  of  green  fodder  fed  at  stated  times  was 
somewhat  less  in  pounds  than  in  the  trial  during  the 
preceding  year,  on  account  of  the  addition  of  gluten  meal 
to  the  fodder  ration  of  that  year.     The  daily  diet  (1888) 
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consisted  of  com  meal,  3^  pounds  ;  wheat  bran,  3 J  pounds ; 
gluten  meal,  S\  pounds ;  English  hay,  5  pounds ;  and  as 
much  vetch  and  oats  or  cow-pea  as  the  animal  would 
consume,  which  amounted,  in  the  case  of  green  vetch  and 
oats,  to  from  54  to  68  pounds;  and  in  that  of  green 
Southern  cow-pea,  from  70  to  80  pounds.  One-fourth  (five 
pounds)  of  the  ordinary  daily  hay  ration  was  retained  in  our 
green  fodder  diet,  for  the  purpose  of  preventing  disorders  in 
the  digestion  of  ,a  liberal  quantity  of  green  fodder. 

The  nutritive  ratio  of  the  green  fodder  diet  was  a  closer 
one  than  on  former  occasions,  varying  from  1 : 4.5  to  1 :  5.5. 
The  nutritive  effect  was  very  satisfactory,  for  the  animals, 
without  exception,  maint-ained  their  original  weight;  the 
yield  of  milk  was  in  every  instance  somewhat  raised,  and 
the  quality  of  the  milk  was  equal  to  the  best,  as  far  as  one 
and  the  same  animal  was  conceiTied.  The  net  cost  of  the 
feed  for  the  production  of  one  quart  of  milk  was  in  most 
instances  lower  than  in  case  of  a  whole  English  hay  ration. 

The  cost  of  green  fodder  is  based  on  that  of  hay,  $15 
per  ton ;  allowing  two  tons  of  hay,  with  fifteen  per  cent,  of 
moisture,  as  the  average  produce  of  English  hay  per  acre. 
This  mode  of  valuation  has  been  adopted,  as  on  previous 
occasions,  on  account  of  the  entire  absence  of  market  prices, 
as  far  as  green  vetch,  cow-pea  and  seri'adella  are  concerned. 
These  crops,  as  a  rule,  rank  higher  in  the  scale  of  an  agri- 
cultural valuation  than  the  meadow  grass. 


Valuation  per  Ton  of  the  Fodder  Articles.    (1888.) 


Corn  meal,      *. 

$24  00 

Vetch  and  oats  (green),  . 

f  2  75 

Com  and  cob  meal,  . 

20  70 

Cow-pea  (green),     . 

3  14 

Wheat  bran,      . 

22  50 

Serradella  (green), . 

3  16 

Gluten  meal,     . 

22  60 

Rowen,      .        .        .        . 

15  00 

Englbh  hay,     . 

15  00 

1889.  —  Six  cows  at  a  time  served  in  the  trial ;  the  obser- 
Tation  began  in  June  and  closed  in  October,  1889.  l?he 
course  adopted  during  the  preceding  year  was  adhered  to 
in  every  essential  point.  The  daily  diet  consisted  of  S\ 
pounds  each  of  corn  meal,  wheat  bran  and  gluten  meal,  with 
5  pounds  of  hay,  and  all  the  green  vetch  and  oats,  green 
cow-pea  or  green  ser^della  called  for  by  each   individual 
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cow.  The  amount  actually  consumed  per  day  varied  in 
case  of  vetch  and  oats  from  30  to  55  pounds ;  of  cow-pea, 
from  66  to  84  pounds ;  and,  in  case  of  serradella,  from  63  to 
85  pounds  ;  showing  but  little  preference  for  one  as  compared 
with  the  others.  The  difference  in  the  daily  consumption 
of  the  green  fodders  was  due  largely  to  their  variations  in 
dry  vegetable  matter  during  the  progress  of  the  experiment. 
The  experiment  was  sub-divided  into  five  feeding  periods, 
beginning  and  ending  with  a  hay  fodder  ration.  The  daily 
waste  of  coarse  feed  amounted  per  head  to  four  pounds  in 
case  of  oats  and  vetch,  to  two  pounds  in  case  of  serradella, 
to  one  and  one-half  pounds  in  case  of  cow-pea ;  and,  in  case 
of  hay,  to  one-half  pound. 

The  results  obtained  fully  sustain  the  conclusions  pre- 
sented in  our  previous  reports,  namely :  — 

1.  The  weight  of  dry  vegetable  matter  contained  in  the 
feed  consumed  for  the  production  of  one  quart  of  milk  is 
less  in  case  of  the  green  fodder  rations  than  in  the  hay 
ration ;  indicating  a  superior  nutritive  value  of  the  former, 
as  compared  with  the  latter. 

2.  The  yield  of  milk  is  in  every  instance  increased, 
when  changing  from  a  hay  ration  to  a  green  fodder  ration. 

3.  The  quality  of  milk  is  but  slightly  altered  in  case  of 
different  cows;  the  solids  in  some  instances  are  slightly 
increased,  in  others  they  are  slightly  decreased.  The 
creamery  record,  as  will  be  seen  from  subsequent  ab- 
stracts, is  very  satisfactory  in  case  of  the  green  fodder 
rations. 

4.  The  net  cost  of  feed  for  the  production  bf  milk  is  in 
every  instance  less  in  case  of  green  fodder  rations  than  in 
the  hay  ration. 

5.  The  weight  of  the  animal  has  in  most  instances  in- 
creased towards  the  close  of  the  experiment. 

VcUuation  of  Fodder  Articles  for  the  Months  of  June  to  October  of  the 

Year  1889. 


Per  Ton. 

Per  Ton. 

Com  meal. 

.    $19  00 

Cow-pea,  . 

.      $3  U 

Wheat  bran,      . 

.      18  50 

Serradella, 

8  16 

Gluten  meal,     . 

.      22  00 

Hay, .        .        . 

.      16  00 

Vetch  and  oats, 

2  75 
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Vcluatian  of  Essential   Fertilizing  Constituents  contained  in  the 
Various  Articles  of  Fodder  used. 

Nitrogen,  17  cents  per  poand ;  phosphoric  acid,  6  cents ;  potassiam  oxide. 
4i  cents.    (1889.) 

[Per  cent.] 


, 

i 

i 

1 

1 

1 

1 

> 

i 

1 

j 

Moisture,       .       .       . 

13.290 

10.92 

10.19 

9.48 

78  26 

83.07 

83.65 

Nitrogen, 

1.564 

2.447 

4.230 

1.463 

.268 

.804 

.470 

Phosphoric  add,     . 

.720 

2.900 

.392 

.303 

.112 

.098 

.112 

Potassiam  oxide,   . 

.434 

1.637 

.049 

1.360 

.324 

.172 

.178 

Valuation  per  2,000  lbs.. 

$6  67 

$13  27 

$14  90 

$6  56 

$134 

$1  31 

$1  89 

Net  Cost  of  Milk  and  Manurial  Value  op  Feed. 
Jessie. 


FEEDHfO  PEBIODS. 


11 


111 


«  c  c 

25-3 


£:^-2  —',= 


a' 


III 

5B 


§3 


^" 


June  19  to  June  27,  . 
July  2  to  July  15,  . 
Sept.  1  to  Sept.  10,  , 
Sept  15  to  Sept,  27, . 
Oct     4  to  Oct.    22,  , 

Total, 


12  13 
2  81 

2  67 

3  51 

4  64 


fO  98 
1  48 

1  28 

2  00 
2  30 


10  78 
1  18 
1  02 
1  60 
1  84 


II  35 
1  63 
1  65 

1  91 

2  80 


Cents. 

1.38 
1.10 
1.41 
1.34 
1.55 


f  15  76 


f  8  04 


t6  42 


$9  34 


Lbs. 

838 
840 
810 
820 

888 


Flora. 


June  19  to  Junfe  24,  . 
July    2  to  July  15,  . 
Sept   1  to  Sept  10,  . 
Sept  15  to  Sept  27,  . 
Oct    4  to  Oct.    22,. 

11  43 
2  46 

2  61 

3  38 

4  37 

$0  71 
1  30 
1  26 

1  92 

2  18 

$0  57 
1  04 
1  01 
1  54 
1  74 

10  86 
1  42 
1  60 

1  84 

2  63 

1.22 
1.01 
1.18 
1.21 
1.29 

952 
905 
938 
933 
1,000 

Total, 

114  25 

$7  37 

15  90 

$8  35 

- 

- 
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Net  Cost  of  Milk  and  Manumal  Value  of  Feed  —  Concluded. 

Eva, 


II 

Iki 

HU 

r- 

l^ai 

5 

lit! 

II 

n 

FEEDING  PERIODS. 

In 
ill 

«£!  = 

annrial  V 
Feed  after 
ingtheTw 
Cent,  take 
Milk. 

^1 

•sao 

II 

H 

> 

93 

^ 

S5 

^ 

1899. 

Cents. 

Lbs. 

June  19  to  June  24,  . 

12  03 

(0  94 

$0  75 

f  1  28 

1.42 

1,046 

July    2  to  July  15,  . 

2  82 

1  48 

1  18 

1  64 

1.19 

1.030 

Sept.    1  to  Sept.  10,  . 

2  65 

1  27 

1  02 

1  63 

1.43 

1,030 

Sept.  15  to  Sept.  27,  . 

8  44 

1  96 

1  57 

1  87 

158 

1,038 

Oct     4  to  Oct.   22,  . 

4  58 

2  27 

1  82 

2  76 

1.77 

1,109 

Total, 

115  52 

17  92 

16  34 

19  18 

- 

- 

Annie, 


June  19  to  June  27, . 
Sept.    1  to  Sept.  10, . 
Sept.  15  to  Sept  27, . 
Oct     4  to  Oct   22,. 

$1  95 

2  38 

3  04 

4  30 

to  91 
1  16 

1  72 

2  15 

$0  73 

93 

1  38 

1  72 

$1  22 
1  45 

1  66 

2  58 

1.35 
1.36 
1.41 

1.62 

916 

888 
896 
976 

Total, 

$11  67 

V>  94 

$4  76 

16  91 

- 

- 

Elsie. 


June  19  to  June  27, . 
July    2  to  July  15, . 
Sept    1  to  Sept.  10, . 
Sept  15  to  Sept  27, . 
Oct.     4  to  Oct.    22, . 

f  2  22 
2  94 

2  43 

3  33 

4  68 

f  1  01 
1  54 
1  18 

1  89 

2  31 

fO  81 

1  23 

94 

1  51 

1  85 

fl41 
1  71 
1  49 

1  82 

2  83 

1.48 
1.19 
1.50 
1.52 
1.75 

1,160 
1,142 
1,134 
1,148 
1,210 

Total, 

115  60 

f  7  93 

f  6  34 

19  26 

- 

- 

Juno, 


July    2  to  July  15, . 
Sept.    1  to  Sept.  10, . 
Sept  15  to  Sept.  27, . 
Oct     4  to  Oct    22,. 

(2  83 

2  49 

3  42 

4  93 

$1  48 
1  20 

1  95 

2  42 

$1  18 

96 

1  56 

1  94 

$1  65 
1  53 

1  86 

2  99 

.80 
1.04 
1.11 
1.29 

990 
1,010 

978 
1,046 

Total, 

$13  67 

$7  05 

$5  64 

$8  03 

- 

- 
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Amaltses  of  Milk. 

[Per  cent.] 

Je$sie. 


18W. 

Jane  25. 

July  16. 

Sept.  12. 

Sept  Si. 

Octlft. 

Solids.     .... 

14.76 

16.03 

18.90 

16.43 

14.74 

F^-      . 

6.86 

5.32 

4.74 

6.66 

6.33 

Solids  not  fat,.        .        . 

9.41 

9.71 

9.16 

9.87 

9.41 

Flora. 


Solids,  . 
Fat,  .  . 
Solids  not  fat, 


15.56 

4.78 

10.78 


13.33 
3.76 
9.57 


12.46 
3.33 
9.13 


14.11 
4.36 
9.75 


13.35 
4.10 
9  25 


Eva, 


SoHds,  . 
Fat, .  . 
Solids  not  fat, . 


14.79 

15.06 

14.07 

16.25 

4.89 

5.13 

4.65 

6.00 

9.90 

9.93 

9.42 

10.25 

16.25 

6.10 

10.15 


Annie, 


Solids,  . 
Fat, .  . 
Solids  not  fat. 


1418 
4.39 
9.79 


14.20 
4.65 
9.55 


14.12 
4.55 
9.57 


15.71 

5.12 

10.59 


15.68 

5.18 

10.50 


Elsie. 


Fat,.'     :        ; 
Solids  not  fat, , 


12.70 
3.45 
9.25 


13.05 
3.52 
9.53 


12.29 
3.42 
8.87 


13.33 
5.17 
8.16 


12.82 
3.55 
9.27 


Juno. 


Solids,     .... 

Fat, 

Solids  not  fat,. 

- 

12.53 
2.93 
9.60 

11.35 

2.78 
8.57 

12.87 
4.11 
8.76 

13.22 
4.03 
9.19 
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Composition  of  Fodder  Articles  fed  during  this  Experiment. 


Com  Meal  {Average), 


i 

onstltnentB  (In 
Pounds)   In    a 
Ton    of    2,000 
Ponnds. 

Donds  Digesti- 
ble In  a  Ton  of 
9,000  Pounds. 

0 

1 
1 

Oh 

0 

U* 

tL 

» 

Moisture  at  100°  C,    . 

13.29 

265.80 

N 

Dry  matter, 

86.71 

1,734.20 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter, 

Crude  ash,   .... 

1.67 

33.40 

- 

- 

S 

"     cellulose, . 

1.69 

33.80 

11.49 

34 

("* 

"      f at,    . 

4.04 

80.80 

61.41 

76 

r^ 

**      protein  (nitrogenous 

matter), 

11.00 

220.00 

187.00 

85 

Non-nitrogenous  extract 

matter,     .... 

81.60 

1,632.00 

1,534.08 

94 

100.00 

2,000.00 

1,793.98 

- 

, 

Wheat  Bran  (Average). 


I 

5  . 


3  2 


II 


Moisture  at  100°  C, 
Dry  matter, 


Analysts  of  Dry  Matter. 
Crude  ash,   .... 

"     cellulose, . 

"      fat,    .... 

"      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 


10.92 

8?.08 


7.00 

11.52 

5.43 

17.17 

58.88 

100.00 


218.40 
1,781.60 


100.00     2,000.00 


140.00 
230.40 
108.60 

343.40 

1,177.60 

2,000.00 


46.08 
86.88 

802.19 

942.08 

1,377.23 


20 
80 

88 

80 
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Composition  of  Fodder  Articles,  etc.  —  Continued. 
Oluten  Meal  (Average). 


i 

It 

Constituents  (in 
Pounds)  in    a 
Ton    of    2.000 
Pounds. 

Pounds  DigesU- 
ble  in  a  Ton  of 
2,000  Pounds. 

in 

1 

Moisture  at  100°  C,    . 
Dry  matter, 

10.19 
89.81 

203.80 
1,796.20 

- 

«. 

N 

Analysis  of  Dry  MaUer, 
Crude  ash,  .... 
"    cellulose,  . 
"    fat,    .        .        .        . 
"    pirotein  (nitrogenous 
matter). 
Non-nitrogenous  extract 
matter,     .... 

100.00 

.67 

.56 

6.40 

29.45 

63.02 

2,000.00 

11.40 

11.20 

128.00 

•    689.00 

1,260.40 

8.81 
97.28 

600.65 

1,184.78 

34 
76 

85 

94 

•(M 

1-1 

100.00 

2,000.00 

1,786.52 

- 

J 

Hay  {Avi 

ivage). 

i 

1 « 

ents  (in 
s)  in    a 

f    2,000 

8. 

Digesti- 
a  Ton  of 
ounds. 

1 

2  a 

it 

onstitu 
Pound 
Ton   c 
Pound 

ounds 
ble  in 
2,000  P 

S  So 

> 

0. 

^ 

ft. 

ft. 

^ 

Moisture  at  100°  C,    . 

9.48 

189.60 

N 

Dry  matter, 

90.50 

1,810.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Mailer. 

Cmde  ash,  .        :       . 

7.12 

142.40 

~ 

-. 

S 

"    cellulose,  . 

33.22 

664.40 

385.35 

58 

^00 

"    fet,    .        .        .        . 

2.30 

46.00 

21.16 

46 

r^ 

"    protein  (nitrogenous 

matter). 

10.09 

201.80 

115.03 

57 

Non-nitrogenous  extract 

matter,     .... 

47.27 

945.40 

595.60 

63 

100.00 

2,000.00 

1,117.14 

- 

^ 
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Composition  of  Fodder  Articles,  etc.  —  Continued. 

Vetch  and  Oats. 

[Experiment  Station,  1889.] 


Constituents  (in 
Pound*)  In    a 
Ton   of    2,000 
Pounds. 

Pounds  Dlgestl- 
ble  In  a  Ton  of 
3,000  Pounds. 

5«. 

• 

Moisture  at  100°  C,    . 
Dry  matter. 

78.26 
21.74 

1,565.20 
434.80 

«. 

« 

Analysis  of  Dry  Matter, 
Crude  ash,  .... 

"     cellulose,  . 

"     f at,    . 

•*     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 

100.00 

4.53 

36.22 

2.53 

7.72 

49.00 

2,000.00 

90.60 

724.40 

50.60 

154.40 

980.00 

26.30 

92.64 

980.00 

50 

60 

100 

1-^ 

100.00 

2,000.00 

1,097.94 

- 

J 

Cow-pea. 
[Experiment  Station,  1889.] 


II 

Constituents  (In 
Pounds)   In   a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
9,000  Pounds. 

5^i 

tie 

1 

Moisture  at  100°  C,    . 
Dry  matter, 

83.07 
16.93 

1,661.40 

338.60 

- 

- 

> 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 

"     cellulose,  . 

•*     fat,    . 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 

100.00 

7.35 

21.87 

2.99 

11.24 

56.55 

2,000.00 

147.00 

437.40 

59.80 

224.80 

1,131.00 

205.58 
35.28 

134.88 

712.53 

47 
59 

60 

69 

5? 

100.00 

2,000.00 

1,088.27 

- 

4 
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Composition  of  Fodder  Articles,  etc. —  Concluded. 

SerradeUa. 

[Experiment  Station,  1889.] 


1 

Si 

onstitnents  (in 
Pounds)  in    a 
Ton   of    2,000 
Ponnds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  rounds. 

Ui 

< 
1 

9 

O 

s. 

^ 

Moisture  at  100<^  C,    . 

83.65 

1,67300 

. 

. 

N 

Dry  matter, 

16.86 

827.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

8.94 

178.80 

. 

-. 

s; 

^    cellulose,. 

26.92 

618.40 

. 

-. 

H 

"     fat,    .... 

2.38 

47.60 

28.56 

60 

r^ 

"     protein  (nitrogenous 

matter). 

17.97 

369.40 

226.42 

63 

Kon-nitrogenous  extract 

matter,     .... 

44.79 

896.80 

.  895.80 

100 

100.00 

2,000.00 

1,160.78 

- 

J 

Vetch  and  Oats.     (1889.) 

[Left  uneaten  bj  the  cows  during  experiment] 

Per  Cent. 

Moisture  at  100°  C, 4.94 

Dry  matter, 95.06 

100.00 
Analysis  of  Dry  Matter . 

Crude  ash, 4.61 

"     cellulose, 36.72 

"fat, 1.79 

"     protein  (nitrogenous  matter), 10.52 

Non-nitrogenous  extract  matter, 46.36 

100.00 
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m.  Re(X)rd  of  Twelve  Cows  which  served  at  the 
Station  fob  Experiments  to  ascertain  the  Cost 
OF  Feed  for  the  Production  of  Milk. 

When  entering  at  this  station  upon  the  task  of  ascertaining 
the  cost  of  feed  for  the  production  of  milk  (1884),  it  was 
decided  to  begin  the  inquiry  with  cows  of  moderate  milking 
qualities.  Grades  of  all  kinds  of  breeds  were  to  serve  for 
that  purpose.  A  selection  from  that  class  of  cows,  at  the 
outset  of  our  observation,  promised  to  prove  of  a  special 
interest,  not  only  on  account  of  their  large  representation  in 
our  dairy  stock,  but  also  for  the  particular  chance  which  our 
final  results  would  ojffer  to  draw  more  directly  the  line  where 
milk  production  ceases  to  be  a  profitable  business.  The 
material  for  the  subsequent  report  has  been  carefully  col- 
lected during  a  period  of  several  years.  The  results,  it  is 
true,  are  obtained  under  somewhat  exceptional  circum- 
stances ;  yet  their  detailed  description  cannot  fail  to  show 
more  clearly  the  financial  relation  of  milk  production  to  a 
system  of  a  mixed  farm  management. 

The  cows  which  served  in  our  trials  were  in  every 
instance  secured  a  few  days  after  calving.  They  were  sold 
to  the  butcher  usually  when  their  daily  yield  of  milk  fell 
below  from  five  to  six  quarts,  to  make  room  for  a  new-milch 
cow.  The  cost  of  the  different  animals  varied  from  fifty-five 
to  seventy -two  dollars  each  ;  they  sold  at  the  close  of  their 
trial  for  from  twenty-five  to  thirty-seven  dollars  each. 

The  management  of  the  entire  experiment  was  conducted 
with  a  view  to  promote  the  general  health  of  the  animals  on 
trial.  Two  cows  had  lost  in  weight  during  the  experiment, 
and  ten  had  gained  more  or  less.  The  change  from  one  diet 
to  another  was  as  a  rule  a  gradual  one. 

The  temporary  change  in  the  composition  of  the  daily  diet 
was  mainly  confined  to  the  coarser  and  bulky  fodder  ingre- 
dients. English  hay,  dry  fodder  com,  com  stover,  com 
ensilage  and  roots,  besides  some  small  quantity  of  various 
dried  fodder  crops,  incidental  to  some  field  experiments  with 
forage  crops,  were  fed  during  the  latter  part  of  autumn,  the 
winter  and  the  spring ;  while  several  green  crops,  as  oats  or 
barley  and  vetch,  serradella  and  cow-peas,  were  substituted 
during  the  summer  and  part  of  the  fall  season.  The  several 
previously  named  fodder  crops   served  in  the  majority  of 
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cases  either  in  part  or  in  the  whole  as  substitutes  for  English 
hay. 

The  daily  rations  of  grain  fed  consisted  throughout  the 
entire  period,  in  all  cases  alike,  substantially  of  the  same 
materials;  namely,  com  meal  or  corn  and  cob  meal,  and 
wheat  bran,  which  were  supplemented,  in  the  majority  of 
mstances,  more  or  less  by  gluten  meal,  to  secure  as  far  as 
practicable  the  desired  comparative  nutritive  character  of 
the  diet.  The  daily  diet  per  head  consisted  of  from  eighteen 
to  twenty  or  more  pounds  of  hay,  or  its  equivalent  in  part 
or  in  the  whole  of  dry  vegetable  matter  of  the  above- 
mentioned  bulky  fodder  articles,  and  from  six  and  one-half 
to  nine  and  three-quarters  pounds  of  grain  feed,  usually  com- 
posed of  com  meal  or  com  and  cob  meal,  and  wheat  bran, 
with  or  without  gluten  meal  (three  and  one-fourth  pounds). 

The  ruling  local  average  market  price  of  each  fodder 
article  has  been  used  for  the  determination  of  the  cost  of 
feed  consumed.  The  estimates  of  fertilizing  constituents 
contained  in  the  various  fodder  articles  used  are  based  on 
our  own  analysis,  and  on  their  local  market  price  during  the 
past  year.  Twenty  per  cent,  loss  of  the  fertilizing  constit- 
uents contained  in  the  feed  has  been  allowed  for  the  amount 
sold  with  the  milk. 

The  period  of  observation  varied,  in  case  of  different  cows, 
from  26L  to  747  days ;  the  average  daily  yield  of  milk  per 
head  for  the  whole  period  of  observation  varied  from  7.7  to 
12.4  quarts. 

Three  cents  per  quart  of  milk  produced  has  been  adopted 
as  the  average  price  realized  for  the  entire  year,  in  case  of 
milk  contracts  in  our  vicinity. 

The  essential  details  of  our  observations  are  subsequently 
recorded  in  tabular  form,  under  the  following  headings :  — 

1.  History  of  cows. 

2.  Statement  of  the  amount  of  each  kind  of  fodder  ingredients 
consomed  by  each  animal,  with  total  cost  of  feed  for  period  of 
oheervation. 

3.  Local  market  valae  per  ton  of  each  fodder  article  used. 

^«    Value  of  essential  fertilizing  constituents  contained  in  the 
vwiouB  articles  of  fodder  consumed. 
«>•    Summary  of  financial  record  of  cows. 
6.    Some  condusions  suggested  by  the  financial  record. 
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3,    Local  Market  Value  per  Ton  of  the  Various  Articles  of 
Fodder  used. 

Corn  meal, f  23  00 

Com  and  cob  meal, 20  70 

Wheat  bran, 21  60 

Rye  middlings, 21  60 

Gluten  meal, 23  00 


Hay, . 

♦15  00 

Vetch  and  oats  (green),  . 

f2  76 

Rowen,     . 

15  00 

Vetch  (green). 

3  50 

Com  fodder,     . 

5  00 

Serradella  (green),  . 

8  16 

Com  stover. 

5  00 

Cow-pea  (green),     . 

3  U 

Cora  ensilage,  . 

2  25 

Barley   and   horse   bean 

Millet  (dry),     . 

12  00 

(green). 

3  00 

Luceme  and  vetch  (dry). 

12  00 

Potatoes,  .... 

6  67 

Lucerne  and  clover 

(dry). 

12  00 

Carrots,     .... 

7  00 

Oats  (dry),       . 

12  00 

Sugar  beets. 

6  00 

Oats  (green),   . 

• 

3  60 

4.     Valuation  of  the  Essential  Fertilizing  Constituents  contained 

in  the  Various  Articles  of  Fodder  used. 
Nitrogen,  16i|  cents  per  poand ;  phosphoric  acid,  6  cents ;  potassium  oxide,  4;^  cents. 

[Per  cent.] 


Kltr«gen. 

Pbotphorlc 

Potassium 

ValuaUon 

Acid. 

Oxide, 

per  Ton. 

Com  meal, 

1.86 

0.77 

0.45 

♦7  44 

Com  and  cob  meal. 

1.46 

0.603 

0.441 

6  91 

Wheat  bran,   . 

2  82 

3.05 

1.49 

14  24 

Rye  middlings, 
Gluten  meal,  . 

1.84 

1.26 

0.81 

8  27 

5.22 

0.40 

0.05 

17  75 

Hay,        .... 

1.25 

0.464 

2.085 

6  46 

Rowen,   .... 

1.93 

0.364 

2.86 

9  24 

Com  fodder  (dry). 

1.37 

0.368 

0.355 

6  26 

Com  stover  (dry). 

0.78 

0.09 

0.599 

3  19 

Com  ensilage, 

0.36 

0.14 

0.33 

1  64 

MUlet  (dry),  . 

1.106 

0.38 

2.49 

6  23 

Lucerne  and  vetch  (dry). 

2.02 

0.70 

2.273 

9  44 

Lucerne  and  clover  (dry). 

2.06 

0.623 

1.805 

9  08 

Oats  (dry),     . 
Oats  (green),. 

1.47 

0.51 

2.41 

7  51 

0.33 

0.155 

0.68 

1  85 

Vetch  and  oats  (green). 

0.23 

0  09 

0.79 

1  54 

Vetch  (green), 
Serradella  (green), 

0.49 

0.20 

0.66 

2  42 

0.411 

0.14 

0.423 

1  89 

Cow-pea  (ffreen),  . 
Barley  anc  beans  (green). 

0.561 

0.098 

0.306 

2  23 

0.60 

0.20 

0.40 

2  23 

Potatoes, 

0.476 

0.18 

0.56 

2  18 

Carrots,  .... 

0,14 

0.10 

0.54 

1  04 

Sugar  beets,   , 

0.29 

0.03 

0.18 

1  15 
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Averagecost  of  cow  (twelve), ?62  29 

Average  selling  price  of  cow, 29  38 

Average  of  total  cost  of  feed  per  day,      .        .        .        .  21^4  cents. 
Average  product  per  day  for  entire  observation,  per 

head, 11.06  quarts. 

Average  of  net  cost  of  feed  per  day,        ....  12.94  cents. 
Average  of  value  received  above  net  cost  of  feed  and  of 

cow,  per  day, 12.33  cents. 

Average  of  value  received  in  form  of  manuie,  per  day,  8.81  cents. 

Average  of  value  received  in  form  of  cash,  per  day,       ,  3.52  cents. 

The  average  yield  of  milk  at  the  end  of  the  ninth  month, 
since  day  of  calving,  was  sixty-one  per  cent,  of  original  yield. 
The  shrinkage  in  the  temporary  market  value  of  cow  varies 
from  five  to  eleven  and  four-tenths  cents  per  day,  and  aver- 
ages eight  cents  per  head  in  our  case. 

The  net  cost  of  the  feed  consumed  is  obtained  by  deduct- 
ing eighty  per  cent,  of  the  current  commercial  value  of  the 
essential  fertilizing  constituents  contained  in  the  feed  from 
the  market  cost  of  the  feed.     See  — 

Bessie, 

^larket  value  of  feed  consumed, $59  00 

Value  of  manure  obtainable, 22  27 

Net  cost  of  feed, 136  73 

The  total  value  obtained  for  the  feed  consumed  is  ascer- 
tained by  adding  the  value  secured  from  the  sale  of  milk 
produced  to  the  commercial  value  represented  in  the  manure 
obtainable .     See  — 

Bessie, 

Value  of  milk  sold, $111  73 

Value  of  eighty  per  cent,  of  the  manurial  substances  in  the 

feed, 22  27 

Total  value  obtained  from  feed  consumed,        .        .        .      f  13:1  00 

The  total  value  secured  from  any  individual  cow,  after  net 
cost  of  feed  and  of  cow  has  been  accounted  for,  is  represented 
by  subtracting  the  sum  resulting  from  the  addition  of  the 
difference  between  the  original  cost  of  the  cow  and  its  selling 
price,  and  of  the  total  cost  of  feed  consumed,  from  the  total 
value  obtained  in  form  of  milk  and  manurial  refuse.     See  — 
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Bessie, 

Original  cost  of  cow, $65  00 

Selling  price  of  cow, 25  00 

Difference, .        .        .        |40  00 

Loss  on  cow, |40  00 

Total  cost  of  feed, 59  00 

#99  00 

Total  7alue  obtained  from  feed, $134  00 

Total  ^st  of  feed  and  loss  on  cow, 99  00 

Net  return  for  feed, $35  00 

It  seems  to  be  scarcely  necessary  to  add  that  the  above 
estimates  refer  only  to  the  cost  of  feed  and  of  the  cow,  and 
do  not  include  cost  of  labor,  housing,  interest  and  risk  of 
life  of  aiiimal,  etc. 

6,    Some  Conclusions  suggested  by  the  Preceding  Finan- 
cial Record. 

1.  The  total  value  received  above  net  cost  of  feed  and  of 
cow  does  in  no  instance  exceed  15.97  cents  per  day;  its 
average  in  eleven  cases  is  13.02  cents.  There  is  an  actual 
loss  of  1.2  centrt  per  day  in  one  case  (No.  8),  where  the 
average  daily  yield  of  milk  for  the  entire  period  of  observa- 
tion (331  days)  is  as  low  as  7.7  quarts. 

2.  The  total  value  received  above  net  cost  of  feed  and  of 
cow  consists  in  every  instance  in  a  controlling  degree  on  the 
manure  obtainable.  In  No.  8  it  prevents  a  serious  loss, 
while  in  No.  4  it  represents  practically  the  entire  gain ;  in 
some  instances  it  amounts  to  from  three-fourths  to  two- 
thirds  (Nos.  12  and  3),  and  in  none  as  low  as  one-half  of  the 
total  value  secured. 

3.  As  the  value  of  the  manure  depends  in  a  controlling 
degree  on  the  amount  of  fertilizing  constituents  contained  in 
the  feed,  it  becomes  apparent  that  this  point  ought  to  be 
seriously  considered  when  selecting  suitable  fodder  articles 
for  a  remunerative  daily  diet  of  dairy  cows.  The  table  con- 
taining the  valuation  of  the  essential  fertilizing  constituents 
of  the  fodder  articles  used  in  our  experiments  is  very  sug- 
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gestivc  in  this  connection,  when  compared  with  the  preceding 
statements  of  respective  market  prices  of  the  latter. 

4.  Recognizing  the  correctness  of  the  preceding  conclu- 
sion, it  is  evident  that  the  most  serious  attention  ought  to  be 
bestowed  on  collecting  and  preserving  the  manurial  refuse 
obtained  in  connection  with  the  production  of  milk ;  for  it 
depends  largely  on  a  judicious  management  of  that  matter, 
how  much  of  the  stated  manurial  value  will  be  actually 
secured.  The  liability  of  a  loss  in  the  manurial  value  of  the 
refuse  matter  renders  it  advisable,  for  financial  reasons,  not 
to  depend  on  too  close  a  margin  of  cash  returns. 

5.  Although  it  will  be  conceded  that  the  dairy  cow, 
aside  from  the  special  service,  is  a  most  important  factor  in 
mixed  farm  management,  as  far  as  an  economical  disposition 
of  home-raised  fodder  crops  and  a  liberal  production  of 
home-made  manure  are  concerned,  yet,  when  reduced  to  a 
mere  manure-producing  medium,  this  value  may  be  well 
questioned  from  a  financial  stand-point. 

6.  A  cow  whose  total  milk  record  averages  not  more 
than  from  seven  to  eight  quarts  per  day,  judging  from  our 
own  conditions,  promises  to  prove  a  better  investment  when 
prepared  for  the  meat  market  than  when  constituting  a 
liberal  proportion  of  the  stock  kept  for  supplying  the  general 
milk  market  at  stated  prices. 
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IV.    Creamery  Record   of  the   Station   during   the 
Years  1887,  1888  and  1889;   and  Some  Obser- 

VATION8   MADE   DURING  ViSITS   TO   THE   PaTRONS   OF 

Two  Creameries  in  Our  Vicinity. 

In  preceding  pages  has  been  stated  the  financial  record  of 
twelve  cows,  grades  which  had  served  dui^ing  past  years  for 
feeding  experiments  at  the  station.  It  was  stated  in  that 
connection  that  the  primary  object  at  that  time  was  to  test 
the  comparative  merits  of  corn  fodder,  com  stover,  com 
ensilage  and  root  crops,  in  the  whole  or  in  part,  as  circum- 
stances advised,  as  substitutes  for  a  good  meadow  hay,  as 
fiir  as  quantity,  quality  and  cost  of  production  of  milk  are 
concerned.  The  cows  selected  for  that  investigation,  were, 
for  stated  reasons,  of  moderate  milking  qualities.  Our 
fioancial  records,  although  obtained  under  somewhat  excep- 
tional circumstances,  are  published  with  full  recognition  of 
that  point,  considering  them  not  without  some  interest  to 
others  studying  the  financial  side  of  the  dairy  industry  in  its 
varying  aspects. 

The  subsequent  communication  contains  a  discussion  of 
our  creamery  record,  which  covers,  to  a  considerable  extent, 
the  time  when  the  above-mentioned  milk  record  was  obtained. 
The  milk  was  weighed  at  the  station,  and  the  cream  secured 
and  measured  by  means  of  a  Cooley  creamery  apparatus. 
A  copy  of  the  daily  record  was  kept  in  our  dairy  room 
by  the  agent  of  the  creamery.  Two  quarts  of  milk  used 
daily  for  family  purposes  are  accounted  for  in  our  calcula- 
tions of  total  results.  Analyses  of  milk  were  made  where 
a  change  of  daily  diet  rendered  it  advisable. 

The  cost  of  feed  consumed  is  based  on  the  same  market 
price  of  the  various  ingredients  as  was  adopted  in  the  pre- 
ceding milk  record.  The  same  is  true  in  regard  to  the 
valuation  of  the  whole  milk,  —  three  cents  per  quart.  The 
estimates  of  the  value  of  fertilizing  ingredients  contained  in 
the  feed  are  also  based  upon  those  given  in  connection  with 
the  preceding  milk  record. 

The  value  of  cream  is  that  granted  us  from  month  to 
month  by  our  local  creamery  association.     The  station  has 
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no  other  connection  with  the  financial  management  of  the 
creamery. 

Our  presentation  of  financial  results  is  based  on  the  local 
cost  of  feed  alone,  and  does  not  consider  interest  on  invest- 
ment and  labor  involved ;  for  the  reason  that  approximate 
estimates  on  these  points  are  in  an  exceptional  degree 
dependent  on  quality  of  stock,  and  varying  local  circum- 
stances. The  details  are  embodied  in  a  few  subsequent 
tables  under  the  following  headings  :  — 

1 .  Statement  of  articles  of  fodder  used. 

2.  Record  of  average  quality  of  milk  and  of  fodder  rations. 
8.     Value  of  cream  produced  at  creamery  basis  of  valuation. 

4.  Cost  of  skim-milk  at  the  selling  price  of  three  cents  per 

quart  of  whole  milk. 

5.  Fertilizing  constituents  of  cream. 

6.  Some  conclusions  suggested  by  the  records. 


1890. 
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8.  Valde  of  Cream  produced  at  Creamery  Basis  op  Valuation. 


1 
ij 

ToUlValue  of  Fertil- 
izing Constituents 
of  Food  consumed. 

Valae  of  FertlUzing ' 
Constituents   lost 
in  Cream. 

1*^ 

of 

111 

i 

h 

1887. 

January,        .        .       .       . 

916  21 

99  69 

90  27 

96  79 

917  24 

February, 

40  39 

17  76 

69 

23  32 

38  85 

March,  . 

46  93 

27  10 

71 

20  64 

40  20 

April,     . 

46  34 

22  68 

67 

24  23 

31  14 

May,      . 

36  02 

15  3i 

64 

21  32 

32  47 

June,     . 

37  57 

16  87 

66 

21  36 

30  03 

July.     . 

36  42 

16  93 

69 

20  08 

27  69 

August, 

41  09 

14  94 

68 

26  83 

35  91 

September, 

45  48 

22  54 

69 

23  63 

36  30 

October, 

46  21 

20  66 

64 

26  19 

36  30 

NoTember, 

47  97 

27  02 

62 

2147 

29  48 

December, 

47  01 

2.5  08 

60 

22  63 

35  23 

Averages, 

9 10  60 

919  72 

90  61 

921  52 

932  67 

1888. 

January, 

943  53 

921  42 

90  76 

922  87 

945  76 

FiBbruary, 

32  51 

20  05 

73 

13  19 

44  00 

March,  . 

35  44 

20  05 

69 

16  08 

40  91 

April,    . 

31  71 

19  19 

65 

13  17 

35  99 

May,     . 

47  06 

22  63 

65 

25  08 

34  23 

June,     . 

42  69 

20  11 

68 

23  16 

28  67 

July,     . 

39  66 

20  63 

63 

19  66 

30  94 

August, 

40  66 

23  64 

61 

17  63 

32  48 

September, 

39  57 

21  42 

67 

18  72 

32  02 

October, 

45  15 

22  44 

62 

23  33 

35  92 

NoTember,    . 

36  95 

21  03 

64 

16  66 

37  67 

December, 

29  82 

17  97 

69 

12  44 

34  67 

Averages, 

9'J8  73 

920  ifS 

90  64 

918  49 

936  ll 

1880. 

January, 

952  21 

921  23 

90  66 

93164 

940  60 

February, 

33  83 

19  15 

63 

15  34 

36  19 

March,  . 

48  14 

21  77 

75 

27  11 

42  48 

April,    . 

46  17 

23  40 

78 

23  55 

42  84 

May,     .       . 

47  28 

27  23 

83 

20  88 

39  28 

June,     . 

44  21 

23  98 

72 

20  95 

33  06 

July,     .       . 

43  63 

25  28 

76 

19  U 

34  92 

August, 

45  44 

27  M 

76 

18  66 

36  33 

September,    . 

48  01 

28  08 

73 

20  66 

38  25 

October, 

37  21 

23  47 

71 

14  45 

39  06 

Averages 

»       • 

941  62 

924  11 

90  73 

921  24 

938  31 
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Cost  of  Skix-hilk  at  the  Seixing  Fbice  of  Three  Cemts 
Feb  Quabt  for  Whole  Milk. 


1 

M 

§ 

3  "o 

1 

Quarts  of  Cream  (One 
Quart    equals    8.4 
Spaces). 

s 

II 

*  8 

1* 

a* 
> 

1 

1 

Cost  of  Skim- milk 
per  Quart  (Whole 
Milk  at  Three  Cenu 
per  Quart). 

1^ 

1M7. 

Cents. 

Jannary, 

976.2 

446 

130.9 

845.3 

8.88 

1.76 

$17  24 

1.48 

$12  06 

IW)niary,    . 

2,093.1 

1.036 

804.7 

1,788.4 

8.76 

1.86 

88  85 

1.34 

23  94 

Mardi..       . 

2,852.7 

1,072 

315.8 

2,087.4 

8.75 

1.71 

40  20 

1.43 

80  38 

April.   .       . 

2,0834 

860 

262.6 

1,830.8 

8.63 

1.50 

81  14 

1.71 

8186 

MV.    .       . 

1,729.0 

962 

282.9 

1,446.1 

8.38 

1.88 

82  47 

1.34 

19  40 

JOM,     .          . 

1,818.7 

1,001 

294.4 

1,524.3 

8.00 

1.65 

80  03 

1.61 

24  58 

JUj.  .     . 

1,749.7 

886 

260.6 

1,489.1 

3.13 

1.68 

27  69 

1.67 

24  80 

Aoguit, 

1,772.6 

1,026 

SOU 

1,470.8 

8.50 

2.03 

85  91 

1.17 

17  27 

September,. 

1,8084 

1.087 

805.0 

1.503.4 

8.50 

2.01 

86  80 

1.19 

17  95 

October,      . 

1,574.4 

968 

284.7 

1,289.7 

8.75 

2.31 

36  30 

0.85 

10  98 

Fereniber,  . 

1,545.6 

786 

231.2 

1,314.4 

8.75 

1.91 

29  48 

1.28 

16  89 

December,  . 

1,522.3 

909 

867.8 

1.255.0 

8.88 

2.31 

36  23 

0.88 

10  44 

ATeragee,. 

1,752.2 

916 

269.8 

1.482.9 

8.68 

1.89 

#32  67 

1.82 

$19  9» 

ISM. 

ftaOMTJ, 

1.807.5 

1.144 

886.5 

1,471.0 

4.00 

2.53 

$45  76 

0.58 

$8  4T 

fiBbraary,     . 

1,925  8 

1.100 

823.5 

1,602.3 

4.00 

2.28 

44  00 

0.86 

13  77 

March..       . 

1.794.5 

1,019 

806.6 

1,486.0 

8.90 

2.28 

40  91 

0.87 

12  98 

April,   .       . 

1,702.5 

986 

290.0 

1,412.6 

8.65 

2.11 

85  99 

1.07 

15  09 

Max.     .       . 

1.638.1 

978 

287.6 

1.360.5 

8.50 

2.10 

34  23 

1.10 

14  91 

Jme.    .       . 

1,563.9 

882 

259.4 

1.294.6 

8.25 

1.85 

28  67 

1.89 

17  95 

July.    .       . 

1,841.5 

952 

280.0 

1.661.5 

8.25 

1.68 

80  94 

1.66 

24  31 

Augnat, 

1,696.9 

928 

272.9 

1.424.0 

3.50 

1.91 

32  48 

1.29 

18  43 

September,  . 

1.580.1 

854 

251.2 

1,328.9 

3.75 

2.08 

32  02 

1.16 

15  38 

October,       . 

1,606.8 

988 

274.4 

1.832.4 

8.85 

2.24 

85  92 

1.00 

12  28 

Noyember,  . 

1,576.0 

966 

284.1 

1,291.9 

4.00 

2.89 

87  67 

0.74 

9  61 

December,   . 

1.270.3 

889 

261.5 

1,008.8 

4.00 

2.78 

34  67 

0.84 

344 

Averagee,. 

1,666.2 

972 

286.8 

1,880.4 

3.72 

2.18 

$36  11 

1.00 

$18  8$ 

ISM. 

January,      . 

1,791.1 

1,015 

298.6 

1,492.6 

4.00 

2.27 

$40  60 

0.88 

$13  13 

Pebmary,     . 

1,680.0 

966 

283.8 

1,396.2 

3.75 

2.16 

36  19 

1.02 

14  21 

March, .        . 

1,895.0 

1,148 

837.6 

1,567.4 

3.70 

2.24 

42  48 

0.92 

14  37 

April,  .       . 

1.931.6 

1,190 

350.0 

1,681.6 

3.60 

2.22 

42  84 

0.96 

15  11 

May.    .       . 

2,025.2 

1,267 

372.6 

1.662.6 

3.10 

1.94 

89  28 

1.30 

21  48 

June.    .       . 

1,786.6 

1,102 

3A.1 

1,461.5 

3.00 

1.85 

33  06 

1.40 

20  51 

Joiy.   .      . 

2,001.2 

1,164 

842.4 

1,659.8 

3.00 

1.74 

34  96 

1.61 

25  12 

Anguat. 

1,991.9 

1,172 

844.7 

1,647.2 

3.10 

1.82 

36  33 

1.42 

23  43 

September,  . 

1.856  0 

1,125 

330.0 

1.625.1 

3.40 

2.06 

38  25 

1.14 

17  43 

October,       . 

1.666.0 

1,086 

319.1 

1,346  9 

3.60 

2.35 

89  06 

0.81 

10  89 

Awagea,. 

1,862.3 

1,128 

330.4 

1,531.9 

3.43 

2.06 

$38  31 

1.14 

$17  67 
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5.     Fertilizing  Constitdents  op  Cream. 

[Average  aQaljsis.l 

Percent 

Moisture  at  100*^  C, 76.23 

Nitrogen  (16 J  cents  per  pound), M 

Potassium  oxide  (4 J  cents  per  pound), 128 

Phosphoric  acid  (6  cents  per  pound), 168 

6.     Some  Conclusions  drawn  from  the  Preceding  Records. 

1.  The  relative  proportion  of  digestible  nitrogenous  and 
non-nitrogenous  constituents  consumed  differs  on  the  whole 
in  a  larger  degree  during  the  year  1887  than  in  1888.  Dur- 
ing one-half  of  the  year  1887  it  ranged  above  1 :  8.5  ;  during 
the  year  1888  it  reached  1 :  7.3  in  only  one  case,  and  for  six 
of  the  remaining  months  it  was  below  1 :  6  (nutritive  ratio). 
In  1889  it  was  in  one  case  only  1 :  6.59,  while  in  all  others 
it  resembled  quite  closely  those  of  the  preceding  year.  The 
different  nutritive  ratios  averaged,  for  the  year  1887, 1 :  7.08 ; 
for  the  year  1888,  1 :  6.00 ;  for  the  year  1889,  1 :  5.80. 

2.  The  amount  of  fat  in  the  milk  varied,  during  the  year 
1887,  from  3.45  to  4.50  per  cent.,  with  an  average  of  4.00 
per  cent. ;  during  the  year  1888  it  varied  from  3.14  to  4.86 
per  cent.,  with  an  average  of  3.97  per  cent. ;  while  during 
the  year  1889  it  varied  from  3.90  to  4.72  per  cent.,  with  an 
average  of  4.37  per  cent. 

3.  The  quantity  of  milk,  in  quarts,  required  to  produce 
one  space  of  cream,  during  the  year  1887,  varied  from  2.42 
to  1.63,  and  amounted,  on  the  average,  to  1.93  quarts  for  the 
entire  year;  during  the  year  1888  it  varied  from  1.93  to 
1.43,  averaging  for  the  year  1.72  quarts;  and  during  the 
year  1889  it  varied  from  1.76  to  1.53  quarts,  with  an  average 
of  1.66  quarts. 

4.  The  value  received  for  one  space  of  cream  during  the 
year  1887  varied  from  3.00  to  3.88  cents,  with  an  average 
of  3.58  cents  ;  during  the  year  1888  from  3.25  to  4.00  cents 
were  received  for  each  space,  with  an  average  of  3.72  cents ; 
which  would  equal  12.17  cents  per  quart  of  cream  for  1887 
and  12.65  cents  for  1888.  During  the  year  1889  the  money 
value  allowed  by  the  creamery  for  one  space  of  cream  varied 
from  3.00  to  4.00  cents,  with  an  average  of  3.43  cents,  or 
11.66  cents  per  quart. 
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•  5.  The  total  cost  of  feed  consumed  for  the  production  of 
one  quart  of  cream  amounted  for  the  year  1887  to  15.09 
cents,  for  the  year  1888  to  13.55  cents,  and  for  the  year 
1889  the  same  as  in  1888. 

6.  The  value  of  fertilizing  constituents  which  are  lost  to 
the  farm  by  the  sale  of  cream  produced,  amounted,  accord- 
ing to  the  analyses  of  our  cream,  during  the  year  1887  to 
3.09  per  cent.,  during  1888  to  3.65  per  cent.,  and  in  1889 
to  3.03  per  cent.,  of  the  total  fertilizing  value  of  the  feed. 
From  these  figures  it  will  be  seen  that  in  selling  the  cream 
from  the  farm  much  less  fertilizing  constituents  are  lost  to 
the  farm  than  in  selling  the  whole  milk.  A  loss  of  twenty 
per  cent,  of  the  fertilizing  constituents  contained  in  the  feed 
has  been  allowed  in  our  previous  publications,  when  selling 
the  whole  milk.  The  statement  of  net  cost  of  feed,  as  com- 
pared with  that  of  its  total  cost,  refers  to  the  original  cost  of 
the  feed  less  the  value  of  fertilizing  constituents  obtainable 
in  manure. 

7.  The  net  cost  of  feed  consumed  per  quart  of  cream 
(1  quart  =  3.4  spaces)  averaged,  for  the  year  1887,  8  cents  ; 
for  the  year  1888,  6.47  cents,  and  for  the  year  1889,  6.4 
cents.  As  we  obtained  12.17  cents  per  quart  of  cream  dur- 
ing 1887,  12.65  cents  during  1888,  and  11.5  cents  in  1889, 
we  secured  a  profit  above  net  cost  of  feed  of  4.17  cents  per 
quart  in  1887 ;  in  the  year  1888,  6.18  cents;  and  in  1889, 
5.1  cents,  for  the  same  quantity. 

8.  We  produced,  during  the  year  1887,  1,752.2  quarts 
of  whole  milk  per  month;  during  the  year  1888,  1,662.2 
quarts;  and  in  1889,  1,862.3  quarts'.  It  required,  on  an 
average,  6.51  quarts  of  whole  milk  to  produce  one  quart  of 
cream  during  1887,  5.83  quarts  during  1888,  and  5.64  quarts 
daring  1889.  We  secured,  on  an  average  per  month  during 
1887, 1,482.9  quarts  of  skim-milk  and  269.3  quarts  of  cream ; 
in  1888,  1,380.4  quarts  of  skim-milk  and  285.8  quarts  of 
cream;  and  in  1889,  1,531.9  quarts  of  skim-milk  and  330.4 
quarts  of  cream. 

9.  Counting  the  whole  milk  at  three  cents  per  quart, 
then  skim-milk  has  cost  us,  on  an  average,  during  the  year 
1887,  1.32  cents  per  quart ;  during  the  year  1888,  1.00  cent 
per  quart;  and  in  188iS  1.14  cents  per  quart.     The  cost  of 
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skim-milk  varied  considerably  during  different  months  of  the* 
year,  mainly  on  account  of  the  changes  in  the  valuation  of 
the  cream.  During  1887,  the  cost  of  skim-milk  varied  from 
.83  to  1.71  cents  per  quart ;  in  1888,  from  .34  to  1.56  cents 
per  quart;  and  in  1889,  from  .81  to  1.51  cents  per  quart. 

The  feeding  value  of  skim-milk  containing  9.5  per  cent, 
of  solids,  is  stated  by  good  authority  to  stand  in  the  relation 
of  3.1  to  4,  when  compared  in  that  respect  with  whole  milk. 
In  case  an  average  whole  milk  is  charged  at  three  cents  per 
quart,  skim-milk  would  be  worth,  on  the  previously  stated 
basis,  2.33  cents.  The  feeding  value  of  skim-milk,  estimated 
on  the  customary  basis  of  4.33  cents  per  pound  of  digestible 
nitrogenous  substances  and  of  fat,  and  .9  cents  for  non^ 
nitrogenous  substances,  would  amount,  per  gallon,  to  1.91 
cents. 

We  have  bought,  during  the  past  years,  creamery  butter- 
milk containing  from  7  to  8  per  cent,  of  solids,  at  1.37  cents 
per  gallon.  (See  third  annual  report,  page  42.)  Our  own 
skim-milk,  with  9.5  per  cent,  of  solids,  would  represent,  on 
this  basis,  a  value  of  1.75  cents  per  gallon,  or  .44  cents  per 
quart. 

Some  Facts  concerning  Two  Creameries. 

It  seemed  of  interest  to  us  to  learn  from  personal  obser- 
vation some  facts  concerning  the  supply  of  cream  to  some 
creameries  in  our  vicinity.  By  the  courtesy  of  the  officers 
in  charge  of  these  establishments,  Mr.  Edward  R.  Flint, 
assistant  in  the  chemical  department  of  the  station,  has  been 
permitted  to  accompany  the  collectors  of  cream  at  their 
round  trips,  and  to  take  notes  as  directed.  He  has  visited 
at  different  times  all  the  patrons  of  these  creameries,  in  all, 
193  farms.  Cream  and  butter  have  been  repeatedly  tested. 
The  results  of  our  work  in  this  connection  are  embodied  in 
a  few  subsequent  pages. 

Creamery  A. 

This  creamery  receives  350  gallons  of  cream  per  day, 
from  129  farms.  This  is  set  for  sixteen  hours  at  a  tempera- 
ture of  64  degrees  F.,  together  with  a  small  amount  of  sour 
cream  to  hasten  the  ripening  process.     The  cream  is  then 
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churned  for  one  hour  at  a  temperature  of  64  degrees  F., 
and  washed  twice  with  clear  water.  It  is  worked  once,  at 
which  time  it  is  salted  at  the  rate  of  one  ounce  of  salt  per 
pound.  The  product  of  this  creamery  is  about  4,200  pounds 
per  week;  6.13  spaces  of  cream  are  considered  to  make  a 
pound  of  butter. 

Creamery  B. 

This  creamery  receives  200  gallons  of  cream  per  day, 
from  64  farms.  This  is  set  in  one  vat  for  twenty-four  hours, 
at  a  temperature  of  60  degrees  F.  It  is  then  churned  for 
one  hour  at  65  degrees  F.,  and  washed  twice  in  the  chum 
with  clear  water.  It  is  worked  twice,  1^  ounces  of  salt  per 
pound  being  added  when  first  worked.  This  creamery  pro- 
duces 1,850  pounds  of  butter  per  week.  A  little  less  than 
six  spaces  are  considered  to  make  a  pound  of  butter. 

Butter  samples  from  creameries  A  and  B  show  tho  fol- 
lowing results  of  analysis  :  — 


Creamery  A, 


Counted. 

Moisture. 

Batter  Fat. 

Casein. 

Salt. 

1S89. 

Per  Cent 

Per  Cent, 

Per  Cent, 

Per  Cent 

September    6, . 

12  35 

81.54 

.80 

5.13 

10, .        .        . 

1173 

81.43 

.70 

6.45 

16, .        . 

12.68 

81.65 

.71 

4.93 

18, .        . 

11.02 

83.32 

.51 

8.97 

21, .        . 

11.04 

81.79 

.60 

4.55 

23, .        . 

10  54 

84.35 

.54 

4.04 

25, .        . 

12.81 

82.40 

.52 

5.04 

26, .        .        . 

12.95 

82.21 

.60 

4.63 

October      28,. 

12.52 

82  62 

.58 

4.28 

29,. 

12.78 

87.37 

.55 

Trace. 

30,.        .        . 

11.48 

83.69 

.64 

4.80 

31, .        .        . 

11.76 

82.17 

.88 

4.45 

Ayerage,  . 

11.93 

82.88 

.64 

4.31 
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Creamery  B. 


Collected. 

Ifolttnrt. 

Batter  Fat. 

CMefn. 

Salt. 

ism. 

Per  Cent, 

Per  Cent. 

Percent 

Per  Cent 

September  27, . 

10.77 

84.09 

.64 

5.92 

30,. 

11.00 

84.25 

.56 

5.60 

October        1, . 

9.88 

83.15 

.56 

4.76 

3,. 

7.43 

86.64 

.58 

4.53 

17,. 

9.22 

85.00 

.75 

5.11 

18,. 

9.51 

84.10 

.62 

5.32 

21,. 

11.90 

84.00 

.89 

415 

22,. 

10.37 

84.01 

.68 

3.61 

November    1, . 

9.21 

86.33 

.70 

4.12 

4,. 

10.12 

86  74 

.72 

6.90 

5,. 

lO.U 

83.51 

.70 

5  63 

7.. 

7.11 

89.05 

.62 

3  96 

Arerage,   . 

• 

9.64 

85.07 

.66 

4.72 

Cream  samples  from  creameries  A  and  B  show  the  follow- 
ing results  of  analysis  :  — 


Crtamery  A. 


Collecied. 

SoUdt. 

Fet. 

Sollde  not  Fat 

1SS9. 

Per  Cent. 

Percent 

Per  Cent 

September    6,  . 

24.34 

16.86 

7.48 

10,. 

23.75 

16.69 

7.06 

16,. 

24  25 

17.15 

7.10 

18,. 

23.68 

16.39 

7.29 

21,. 

23.66 

15.86 

7.80 

23,. 

24  58 

18.53 

6  05 

25,. 

24.91 

13.74 

11.17 

26,. 

23  54 

15.72 

7.82 

October       26, . 

23..38 

16.51 

6.87 

29,. 

25.17 

18  70 

6.47 

30,. 

24.96 

17.38 

7.58 

Kovember    6, . 

24.44 

18.23 

6.21 

8,. 

24.60 

16.94 

7.66 

December  10,  . 

23.73 

15.95 

7.78 

13,. 

24.91 

16.75 

8.16 

14,. 

24.04 

1573 

8.31 

26,. 

24  87 

16  24 

8.63 

27,. 

23  81 

15.58 

8.23 

Average,   . 

• 

24.26 

16.61 

7.65 
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Creamery  B. 


Collected. 

Solids. 

Fat, 

Solids  mot  Fat. 

ism. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

September  27, . 

22.65 

16.80 

686 

30,. 

24.37 

16.77 

7.60 

October        1, . 

22.89 

16.67 

7  22 

3,. 

23.24 

16.05 

7.19 

17, .        .        , 

23.68 

16.64 

7.04 

18,. 

23.60 

16.24 

7  26 

21,.        .        , 

23.91 

16.98 

6.93 

22,. 

22.82 

16.06 

6.76 

loTcmber    1,  . 

2281 

16.26 

7.43 

4,. 

23.24 

16.81 

7  62 

5,. 

23.80 

16.28 

7  63 

^                  7,.        . 

24.72 

17.40 

7.32 

Dwwnber  12, . 

23.38 

16.08 

8.30 

Ayerage,   . 

• 

23.46 

16.13 

7.30 

Analyies  of  Cream  from  the  station  dairy  ^  from  samples  collected  during 
the  time  of  collection  from  the  creameries^  the  grain  feed  consisting  of 
three  and  one-quarter  pounds  corn  meal,  three  and  one-quarter  pounds 
bran,  and  three  and  one-quarter  pounds  gluten  meal ;  the  coarse  feed 
of  five  pounds  hay,  seventy-five  pounds  serradella  (green). 


Collected. 

SoUdt. 

Fat. 

Solids  not  Fat. 

18M. 

Per  Cent 

Per  Cent. 

Per  Cent. 

•eptember   6,  . 

28  09 

20.33 

7.76 

11,  . 

24.66 

17.91 

6.74 

17,. 

25.26 

1895 

6.30 

18,. 

27.65 

20.42 

7.23 

21,. 

27.20 

20.51 

6.69 

24,. 

27.27 

20.16 

7.11 

25,. 

26  21 

18.32 

7.89 

26,. 

26.18 

17.13 

9.06 

Average,   . 

• 

26.66 

19.22 

7.34 

88  AGRICULTURAL  EXPERIMENT  STATION.   [Jan. 


Summary  of  Butter  and  Cream  Analyses. 
Butter. 


Mulftiirc. 

Butter  Fat, 

Cmtein. 

Salt, 

Average  of  Creamery  A, . 
Average  of  Creamery  B, . 

Per  Cent. 

11.93 
9.64 

Per  Cent. 
82.88 

85.07 

Percent. 
.64 
.66 

Per  Cent 
4.31 

4.72 

Cream. 


Solids. 

Fat 

Solids  not  Fat 

Average  of  Creamery  A, 
Average  of  Creamerv  B, 
Average  of  Station  Dairy, 

Per  Cent. 
24.26 

23.45 
26.56 

Per  Cent, 
16.61 
16.13 

19.22 

Per  Cent. 

7.65 
7.30 
7.34 

1890.] 
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Summary. 


Creamery  A. 

Creamery  B. 

Namber  of  farms  ooDtributiDg, 

131,       .... 

62 

Total  spaces  of  cream  Nor.  (1  day ) . 

3.671 

1,668 

Total  spaces  of  cream  Dec.  (1  day ) , 

3.470,       .... 

1,693 

Total  namber  of  cows  Nov.  (1  day) , 

1,013.       .        . 

483 

Total  namber  of  cows  Dec  (1  day), 

1,033 

466 

Lowest  space  per  oow,»  . 

l(FarmNoe.61and74), 

1.40  (Farm  No.  9). 

Highest  space  per  cow,   . 

7.76  (Farm  No.  82),      . 

7.60  (Farm  No.  34). 

Arerage  spaces  per  cow, 

3.49 

3.42 

Average  age  of  cows,      . 

61  years,         .       .       . 

6i  years. 

Average  space  per  cow  in  station 
dairy,  6.25. 

*  Excluding  cases  where  milk  is  sold. 
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Feeding  Experiments  with  Pigs- 

iding  annual  report  contains  u  summary  of  a 
ding  experiments  witL  pig:;^,  earricd  on  at  this 

1884,  for  the  purpose  of  ascertaining  tlie  eost 
■eqiiired  to  produce  a  given  quantity  of  dressed 

first  attention  in  this  connection  wai^  directed 
irofitabto  dii^positioa  of  two  by-products  of  the 
■y,  —  sk[m-ini]k  and  buttennillv  from  creameries. 
f  giup[>ly  of  these  materials  varies,  for  olivious 
lely  on  farms,  it  seemed  iidvisable  to  devise 
otlder  rations  adapted  to  dirterent  conditions  in 
n. 

diet  in  our  earlier  experiujents  contained  a  mure 
int  of  milk  tban  in  our  later  ones.  For  seveml 
c  have  raised,  the  ^vhole  year  a  rounds  for  every 
fanii,  a  pig  for  the  meat  market,  to  dispose  of 
Ik.  This  course  necessitated,  at  times,  adili- 
•ces  of  sup[ily  of  nutritious  food.     To  meet  thin 

in  an  economical  and  profitable  way^  and  by 

are  in  the  reach  of  every  farmer,  has  been  our 
vehave  thus  far  succeeded  in  our  endeavor,  may 
3d  from  a  subsequent  sliort  review  of  our  pre- 
i  of  obscn^ation,  A  correct  interpretatinn  of 
ding  experiment  (X.),  which  forms  the  principal 
bsequent  communication,  renders  a  lu-ief  restate- 
results  of  our  earlier  experiments  advisabltj. 
IV  first  and  second  experiments  (18H4),  skim- 
Tmilk  or  both  and  corn  meal  furnished  t!ie  daily 
e  first  experiment,  the  relative  proportions  of 
r  of  l>uttennilk  and  of  corn  mcfil  remaiTied  tlie 
be  beginning  to  the  end  of  the  trial  ;  namely, 
I  of  corn  meal  ^ur  every  tpiart  of  skim-milk 
ueet  the  increasing  waiits  of  the  animals,  Tht 
>  consumption  per  head  amounted  at  the  close 
ment  to  fourteen  quarts  of  skim-milk  and  forty- 
of  coni  meal.  The  nutritive  charncter  of  the 
nained  prtictically  the  sanu?  during  most  of  the 
rv^afion.  It  was,  in  the  case  of  the  bntteiTnilk 
t  of  disresHblc  nitrot^enous  food  uonstituonts  to 
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from  2.84  to  3.38  pails  of  non-nitrogenous  food  constituents; 
and  in  case  of  that  of  the  skim-milk,  one  of  the  former  to 
from  2.50  to  2.90  of  the  latter;  the  variations  being  mainly 
due  to  the  difference  in  the  amount  of  solid  matter  in  the 
two  kinds  of  milk. 

In  the  second  feeding  experiment  (1885),  the  relative  pro- 
portion between  skim-milk  or  buttermilk  and  corn  meal  was 
different  from  that  in  the  first  one.  During  the  first  period 
of  the  second  experiment,  only  two  ounces  of  corn  meal  were 
added  to  each  quart  of  milk  required  to  satisfy  the  animal. 
As  soon,  however,  as  from  six  to  seven  quarts  per  head 
were  consumed  daily,  four  ounces  of  corn  meal  were  fed  for 
every  quart  of  milk.  Another  increase  in  corn  meal  was 
made  when  ten  quarts  of  milk  were  called  for ;  and  again, 
when  twelve  quarts  were  consumed  per  head.  The  experi- 
ment closed  with  a  daily  average  ration  per  head  of  from  ten 
to  twelve  quarts  of  milk,  and  from  eighty  to  ninety-six 
ounces  of  corn  meal.  In  consequence  of  this  course  of  feed- 
ing, the  nutritive  character  of  the  daily  diet  was  changed 
from  time  to  time.  The  periodical  increase  of  corn  meal  in 
the  dailv  fodder  rations  caused  the  introduction  of  a  larsrer 
proportion  of  non-hitrogenous  food  constituents,  as  starch, 
sugar,  fat,  etc.,  in  the  diet,  than  of  nitrogenous  constituents. 
The  experiment  began  with  a  diet  which  contained  one  part 
of  digestible  nitrogenous  constituents  to  2.7  of  non-nitrog- 
enous food  constituents,  and  closed  with  1:5  in  case  of 
skim-milk  and  1  : 4.5  in  case  of  buttermilk. 

The  expiration  of  a  contract  with  a  creamery  in  our 
vicinity  deprived  us,  at  that  stage  of  our  investigation,  of  a 
liberal  supply  of  buttermilk.  A  limited  supply  of  home- 
made skim-milk  necessitated  a  modification  of  our  feeding 
system,  in  case  that  at  least  six  pigs  should  be  engaged  in 
the  experiments  at  one  time.  It  was  therefore  decided  to 
feed  the  skim-milk  from  our  herd  of  six  cows,  in  equal  quan- 
tities, to  six  growing  pigs,  and  to  supply  the  additional  feed 
from  other  suitable  sources,  including  com  meal  in  part. 
It  seemed  also  of  interest  to  learn  whether  the  particular 
course  pursued  in  the  previously  described  experiments  of 
feeding  skim-milk  from  the  home  dairy  wnth  corn  meal  alone 
could  be  improved  on  ;  and,  if  so,  in  what  direction.     Gluten 
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eat  bran  were  chosen,  for  various  reasons,  to 
action  with  com  meal  to  furnish  the  additional 
■  the  diet,  as  soon  as  our  milk  supply  became 
rhis   course   promised   to   serve   two   distinct 


3h  nitrogenous  character  of  gluten  meal  and 
I  offered  a  chance  to  secure  any  desired  chann^e 
^e  character  of  the  feed,  as  fur  as  the  relative 
the  digestible  nitrogenous  and  non-nitrogenous 
ints  are  concerned ;  and 
luce   the  net  cost  of  the  feed,   in  case   they 

an  efficient  substitute  for  larger  quantities  of 
Q  account  of  the  larger  quantities  of  cei"tain 
lizing  constituents  they  contain, 
ent  that  an  addition  of  gluten  meal  or  of  wheat 

to  a  diet  which  previously  consisted  only  of 
1  corn  meal,  tends  to  increase  the  commercial 
Qanurial  refuse  resulting,  is  based  on  the  ful- 
erations :  — 

rincipal  fertilizing  elements  contained  in  a 
lal  parts  of  gluten  meal  and  wheat  bnm  linve 
ket  value  than  those  contained  in  an  e(|uul 
h  meal. 

admissible,  for  mere  practical  purposes,  ta 
n  raising  one  and  the  same  kind  of  aiiimaU 
onding  weight,  a  corresponding  amount  of 
phosphoric  acid,  of  potassium  oxide,  etc., 
id  and  stored  up  in  the  growing  animal, 
therefore,  of  any  or  of  all  of  the  three  et^Men- 
constituents  previously  specified,  in  one  diet, 
with  that  of  another  one,  counts  in  fiiv^^r  of 
r  diet  as  far  as  net  cost  of  feed  is  concerned, 
nust  be  acknowledged  that,  even  in  one  and 
ling  experiment,  most  likely  no  two  aniiuiil::s 
jtrictly  corresponding  relations  in  that  di  ree- 
ls not  less  true  that  it  is  a 'most  commcndablo 
.  general  farm  management,  to  consider  cara- 
lative    value    of    the    fertilizing    constituents 

the  various  fodder  articles  which  present 
r  our  choice  in  the  compounding  of  au  it  able 
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fodder  rations.  Oar  allowance  of  a  loss  of  thirty  per  cent, 
of  the  essential  fertilizing  constituents  contained  in  the  food 
consumed,  in  consequence  of  the  development  and  growth 
of  the  animal,  is  purposely  a  liberal  one.  The  adoption  of 
this  basis  for  our  estimate  tends  to  strengthen  our  conclusion 
that  the  raising  of  pigs  for  the  home  market  can  be  made  a 
profitable  branch  of  farm  industry,  even  vnih  comparatively 
limited  resources  of  skim-milk. 

The  daily  supply  of  skim-milk  has  not  exceeded,  at  any 
period,  eight  quarts  of  milk  during  our  later  experiments, 
from  the  third  to  the  ninth  inclusive ;  most  of  the  time  it 
has  been  from  four  to  five  quarts  per  head.  The  relative 
proportion  of  com  meal,  wheat  bran  and  gluten  meal  has 
been  frequently  altered  in  case  of  difierent  experiments,  as 
well  as  at  different  stages  of  the  same  experiment,  with 
varying  results.  The  ninth  experiment,  which  has  been 
described  in  detail  in  our  sixth  annual  report,  has  been, 
from  an  economical  stand-point,  thus  far  the  most  successful 
one.  A  brief  abstract  of  that  experiment  may  here  suffice 
to  show  our  late  mode  of  compounding  fodder  rations  for 
pigs  at  different  stages  of  growth,  in  connection  with  the 
financial  results  we  secured. 

The  summary  includes  our  entire  series  of  pig  feeding 
described  in  previous  reports,  and  also  the  last  one,  the 
tenth,  which  is  for  the  first  time  published  in  detail  in  some 
succeeding  pages. 

Average  of  Daily  Rations  (Experiment  IX.). 
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~ 

6 

8.65 

8.65 
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1:8.63 

June  23  to  July     3,  . 

- 
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9.86 

9.86 

89.44 

July     4  to  July     9,  . 
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7.70 

7.70 
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ivfl  Welglit  or  AfiEisiJiL 


Katdltre  Katlo. 


0  to  fK)  pOUOds, 
*0  to  130  pounds, 
BO  to  200  potinda, 


One  dlfieitihle  pitrogoncius,  2.66  dlg^tlble 

One  dJgcititile  iiJtro(;etioa«,  3,6£  digestible 

One  dli^sEHJe  n!tmjjeiit>ii«,  4,3h'>  digc^^cible 
uDn -  n  j Crogf  QO us ,  CO n  etituen  ts , 


lions  included  in  tlio  folloiving  riummuiy  were 
10  following  valuations  per  ton  :  — 


1                  CcisL 

Mnniirlal 
V-vliic. 

|24  00 

?7   97 

30  m 

i;  21 

er  cent  solids), 

L8    cts. 

gaL 

2  25 

8  pereeat  sollila)^  , 

1.37     - 

*L 

1  74 

^ 

120  70 

1]  (16 

i 

22  50 

K1  51 

2^2  oO 

17  40 

1 
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ationa  in  this  connection  with  the  management 
summarized  ten  feedino^  experiments,  lead  to 

gu^ge^^tions  regarding  a  proper  cotirsie  of 
ir  the  meat  market :  — 

18  earl  J  as  practicable*  with  a  well-rej^dated 
LHling-  During  the  moderate  seasou,  be!>:in 
mals  have  reached  from  eighteen  to  twenty 
c  weight ;  in  the  colder  iseasons,  when  they 
^enty-five  to  thirty  potiiids. 
d  for  young  pig.s  during  their  earlier  stages  of 
to  be  somewhat  bulky,  to  promote  the  exten- 
iigestive  organs,  and  to  make  them  thereafter 

A  liberal  supply  of  skim-milk  or  buttennilk, 
cal  increase  of  corn  mcaL  be*riuniui]C  with  two 
1  meal  per  quart  of  milk,  has  given  us  highly 
suits, 

the  character  of  the  diet,  at  certain  stages  of 
a  rich  nitrogenous  diet  to  that  of  a  wider  ratio 
iijestilile  nit  rose  nouii  and  non-nit  roi^je  no  us  food 
)f  the  feed.  Begiu^  for  instance,  with  two 
1  meal  to  one  quart  of  skim-milk  ;  when  the 
ached  from  sixty  to  seventy  pounds,  use  four 
lart ;  and  feed  six  ounces  of  meal  per  quart 
weight  amoimt.^  to  from  one  hundred  aud 
e  hundred  and  thirty  pounds.  The  superior 
noticed  in  case  of  one  and  the  same  diet  dur- 
r  stages  of  growth,  will  not  infrequently  be 
^ase  seriously  during  later  stages. 
jt  good  economy  to  raise  pigs  for  tlie  meat 
exceptionally  high  weight.  To  go  beyond  from 
und  seventy-five  to  one  hundred  and  eighty 
y  advisable  when  exceptionally  high  market 
ised  pork  can  be  secured.  The  quality  of  the 
>t  to  be  impaired  by  an  increased  deposition  of 
er  of  assimilating  food  and  of  cnnveding  it  in 
way  into  an  increase  of  live  weight,  (.lecreuses 
'CSS  of  age. 

well,  as  far  as  the  cost  of  feed  is  concernedj 
!  animals  against  the  extremes  of  the  season* 
riments  carried  on  during  moderate  seasons 
i table  than  those  canned  on,  under  otherwise 
circumstances,  during  the  winter  season. 
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8.  "                     " 

Q                        tt                                        it                       ^ 

10!    Yorkshire  —  White  Chester, 

11. 

12.            **                   "            ** 

13!    Mixed.      .... 

14.         "           .... 

16.         "           .... 

16.  "           .... 

17.  "           .... 

18.  "           .... 

19.  "           .... 

20.  Berkshire  — White  Chester.  . 
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Summary. 


Live  weight,     .     • 

Dressed  weight, 

Per  cent,  of  live  weight  lost  by  dressing, 

Heart, 

Lungs, 

Liver, 

Heart,  lungs  and  liver,     .... 

Stomach  (empty), 

Intestinal  fat, 


The  intestinal  fat,  as  may  be  seen  from  the  precec 
statement,  varies  from  1.75  to  6.00  pounds;  its  deposit! 
as  a  rule,  has  rapidly  increased  after  the  animals  pass  ah 
180  to  200  pounds  of  live  weight. 


Tenth  Feeding  Experimerd  (1889). 
[Skim-milk,  barley  meal,  wheat  bran  and  ginten  meal.] 

The  general  course  pursued  in  the  management   of 
experiment  is  essentially  the  same  as  that  adopted  in 
preceding  ones  (VII.,  VIII.  and  IX.).     The  main  altera 
consists  in  the  circumstance  that  barley  meal  has  been  s 
stituted  for  corn  meal  in  the  daily  diet  of  the  animals  on  ti 

Seven  pigs,  grades  of  White  Chester  and  Berksh 
weighing  from  14  to  23  pounds  each  at  the  beginni 
served  for  our  observation.  The  experiment  began  A 
23,  and  closed  August  28,  lasting  thus  127  days.  The 
weight  gained  during  that  period  varied  in  case  of  diffei 
animals  from  162  to  178|  pounds.  The  average  live  wei 
gained  of  the  whole  lot  was  169 J  pounds  per  head,  or  1 
pounds  per  day.  The  amount  of  skim-milk  consumed  d 
per  head  remained  practically  the  same,  after  the  first  week 
five  quarts.  To  every  quart  of  milk  required  were  ad 
two  ounces  of  barley  meal.  The  additional  feed  subsequei 
needed  consisted  of  a  mixture  of  two  weight  parts  of  gli 
meal  and  one  of  wheat  bran.  At  the  close  of  the  sec 
month  of  our  trial,  when  the  live  weights  of  the  vari 
animals  amounted  to  from  120  to  130  pounds  each,  the 
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a  mixture  of  four  weight  parts  of  barley  meal 
t  part  each  of  gluten  meal  and  wheat  bran  was 
original  quantity  of  skim-milk,  —  five  quarts 
1.  The  subsequent  tabular  statement  shows 
the  changes  in  the  quantities  of  the  daily  fodder 
50  their  nutritive  character  at  difierent  stages  of 
entire  experiment  might  be  divided  practically 
ing  periods :  — 


LlT«  Welirht 

NulrlUve 
Ratio. 

•              •              .              • 

20  to    90  pounds. 

90  to  180  pounds. 

130  to  200  pounds. 

1 :  2.95 
1:420 
1 : 4.61 

mi 


% 


age  of  Daily  Rations  (Experiment  X.). 


—  . 

ll 

1 

rJ 

ll 

1 

s 

1^ 

«  ^ 

S  ^ 

g> 

1 

1 

i 

1 

3 

h 

1 

1. 

13, 

6. 
10. 

3. 

5. 

- 

- 

1 

1 :  2.90 

28, 

11. 

5.5 

4.00 

8.00 

) 

4, 

10. 

5. 

7.00 

14.00 

>  n- 

1 :  2.99 

17, 

10. 

5. 

11.90 

23.80 

) 

8, 

n7.80 

5. 

9.47 

9.47 

i  ni. 

1:4.12 

22, 

47.60 

5. 

11.90 

11.90 

12, 

08.80 

5. 

9.80 

980 

jiv. 

1 :  4.61 

27. 

64.20 

5. 

10.70 

10.70 

of  diy  vegetable  matter  of  the  feed  consumed 
Iressed  pork  produced  varies  in  case  of  dif- 
from  3.40  to  3.81  pounds,  the  mean  being  3.6 

result  is  less  favorable  than  those  obtained  in 
eriment,  where  the  amount  of  dry  vegetable 
led  per  pound  of  dressed  pork  obtained  was 
r  from  2.61  to  3.17  pounds,  with  an  average 
►8  pounds.     As  both  experiments  were  con- 
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1 


ducted  during  the  same  period  of  the  year,  —  summei 
season, — the  results  apparently  point  towards  a  highei 
nutritive  effect  of  the  corn  meal,  as  compared  with  thai 
of  barley  meal,  under  conditions  like  ours.  The  fina 
decision  in  this  direction  will  be  left  to  further  trials. 

The  higher  market  price  of  the  barley  meal,  as  comparec 
with  that  of  com  meal,  at  present  market  rates,  is  an  addi 
tional  cause  of  a  less  favorable  financial  result  than  in  mosi 
of  our  late  experiments,  from  VI.  to  IX.  inclusive.  Th( 
average  net  cost  per  pound  of  dressed  pork,  in  our  tentl 
experiment,  amounted  to  4.29  cents.  We  received  5|  cenfe 
per  pound.     For  more  details,  see  farther  on. 

Market  Cost  of  Fodder  Articles  used. 
Barley  meal,      .      f  30.00  per  ton.  I   Wheat  bran,         .    $18.50  per  ton 
Skim-milk,         .     1.8  cts.  per  gal.  |   Gluten  meal,        .    $22.00  per  ton 

Valuation  of  Essential  Fertilizing  Constituents  in  the  Various 

Articles  of  Fodder  used. 

Nitrogen.  17  cents  per  pound ;  phosphoric  acid,  6  cents ;  potassium  oxide,  4^  cents. 

[Per  cent.] 


Moisture, 
Nitrogen, 

Phosphoric  acid,  . 
Potassium  oxide,  . 
Valuation  per  2,000  pounds. 


Barley 
MeaL 


12.90 

1.507 

.664 

.342 

$6  23 


89.78 
.52 
.19 
.20 

$2  17 


Wheat 
Bran. 


10.92 

2.447 

2.900 

1.637 

$13  27 


GInten 
MeaL 


10.19 
4  230 

.392 

.049 

$14  90 
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April  23  to  May  13, 

11.63 

93.00 

- 

- 

1:2.90 

23.00 

41.50 

14 

May    14  to  June  17, 

23.02 

189.00 

18.69 

37.38 

1:2.99 

41.50 

88.50 

1     5 

June  18  to  July  22, 

95.64 

175.00 

23.91 

23.91 

1 : 4.17 

88.50 

135.00 

1     5 

July  23  to  Aug.  28, 

132.08 

184.00 

22.18 

22.18 

1 : 4.56 

135.00 

185.00 

1     6 
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of  Feed  consuined  from  April  28  to  August  28, 


ej  meal,  equal  to  dry  matter, 
-milk,  equal  to  dry  matter, 
lat  bran,  equal  to  dry  matter, 
:eii  meal,  equal  to  dry  matter, 

of  dry  matter,     . 


229.92  pounds. 
142.16  pounds. 

57.71  pounds. 

74.96  pounds. 

604.75  pounds. 


mal  at  beginning  of  experiment,  23.00  pounds, 

mal  at  time  of  killing,        .        .        .    185.00  pounds, 
d  during  experiment,  ....    162.00  pounds. 

time  of  killing, 163.50  pounds. 

dressing,     ,        .         81.50  pounds,  or  17.03  per  cent, 
dned  during  experiment,     .        .        .     134.41  pounds. 


)/  Feed  consumed  during  ExperiTfient, 

ley  meal,  at  $30.00  per  ton, 

n-milk,  at  1.8  cents  per  gallon, 

;at  bran,  at  f  18.50  per  ton,         .        .        .        . 

ben  meal,  at  (22.00  per  ton,       .... 

'  matter  fed  yielded  1  pound  of  live  weight,  and 
3ry  matter  yielded  1  pound  of  dressed  weight, 
production  of  1  pound  of  dressed  pork,  6.22 
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92 

$8  36 
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lb.  oz. 

. 

11.88 

93.00 

- 

- 

1 : 2.90 

25.25 

45.00 

15 

. 

23.C2 

189.00 

18.75 

37.50 

1 :  2.99 

45.00 

94.00 

1      6 

. 

87.36 

175.00 

21.84 

21.84 

1:4.09 

94.00 

142.50 

1      6 

• 

187.88 

184.00 

22.98 

22.98 

l:4.e0 

142.50 

199.50 

1      8 

of  Feed  consumed  from  April  23  to  August  28. 


ley  meal,  equal  to  dry  matter, 
i-milk,  equal  to  dry  matter, 
sat  bran,  equal  to  dry  matter, 
ten  meal,  equal  to  dry  matter, 

of  dry  matter,     . 


226.89  pounds. 
142.16  pounds. 

56.63  pounds. 

73.93  pounds. 


499.61  pounds. 
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Live  weight  of  animal  at  beginning  of  experiment,  .  25.25  ] 
Live  weight  of  animal  at  time  of  killing,  ...  199.00  ] 
Live  weight  gained  during  experiment, ....     173.76  ] 

Dressed  weight  at  time  of  killing, 163.00  ] 

Loss  in  weight  by  dressing,  .  .  36.00  pounds,  or  18.09  p 
Dressed  weight  gained  during  experiment,     .        .        .    142.32  ] 

Cost  of  Feed  consumed  during  Experiment. 
260.49  pounds  barley  meal,  at  f  30.00  per  ton,        .        .        .        . 

1G0.25  gallons  sklm-mtlk,  at  1.3  cents  per  gallon, 
63.-57  pounds  wheat  bran,  flt  $18  fK)  per  ton,         ,        .        -        . 
82.32  pounds  gluten  mealj  at  ^22.00  per  ton,       .        .        *        , 


2.88  pounds  of  dry  matter  feci  yielded  1  pound  of  live  weighty  and 

3*51  pounds  of  dry  matter  yielded  1  p*iund  of  dressed  weight. 
Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  5.82 
cents. 
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1:4.61 
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ISBJ 

Total  Amount  of  Feed  consumed  from  April  28  to  Augu^ 

259.51  poonds  barley  meiil,  equal  to  dry  matter,    .         .     226,03 

639.00  quarts  skinri-tuilk,  nqual  to  dry  matter, 

60.36  pounds  wheat  bran,  equal  to  dry  matter, 

76.25  pounds  gluten  meal,  equal  to  dry  matter,    . 


Total  amount  of  dry  matter, 


Live  weight  of  animal  at  begin d in g  of  experiment, 
Live  weight  of  animal  at  tiaie  of  killing. 
Live  weight  gained  during  experiment, . 

Dresued  weight  at  time  of  killing 

Loss  in  weight  hy  dressing,      .         .  flT.oO  pounds,  or  19.89  j 

Dressed  weight  gained  during  experUnent,     *        .        .     135.19 


489.99 


19.75 
188.50 
168.75 
151.00 
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/  Feed  consumed  during  Experiment 

jy  meal,  at  f  30.00  per  ton, 
i-milk,  at  1.8  cents  per  gallon, 
it  bran,  at  f  18.60  per  ton, 
m  meal,  at  f  22.00  per  ton. 


matter  fed  yielded  1  pound  of  live  weight, 
of  dry  matter  yielded  1  pound  of  dressed 


13  89 

2  88 

66 

84 

$8  17 


roduction  of  1  pound  of  dressed  pork,  6.04 
(4) 


%9 


■3  «ri 


iS.^ 


12 


^1 


1^ 


11.63 
23.02 
80.61 
141.42 


03.00 
189.00 
175.00 
184.00 


18.06 
22.41 
23.67 


86.12 
22.41 
28.57 


1:2.90 
1:2.99 
1 : 4.11 
1 : 4.62 


23.00 
42.00 
92.00 
180.50 


42.00 
02.00 
130  50 
200.00 


lb.  oz. 
14 
1  7 
1  6 
1  10 


f  Feed  consumed  from  April  23  to  August  28. 

jy  meal,  equal  to  dry  matter,    .  .    231  96  pounds, 

milk,  equal  to  dry  matter,         .  .     142.16  pounds, 

it  bran,  equal  to  dry  matter,      .  .      57.05  pounds, 

m  meal,  equal  to  dry  matter,    .  .      73.73  pounds. 


it  dry  matter, 


604.90  pounds. 


nal  at  beginning  of  experiment,  .  23.00  pounds, 
aal  at  time  of  killing,  .  .  .  200.00  pounds. 
[  during  experiment,  ....    177.00  pounds. 

ime  of  killing, 162.00  pounds. 

Iressing,  .  .  38.00  pounds,  or  19.00  per  cent, 
ned  during  experiment,    .        .        .    143.37  pounds. 

f  Feed  consumed  during  Experiment. 

3y  meal,  at  f  30.00  per  ton,        .        .        .        .  f  3  99 

i-milk,  at  1  8  cents  per  gallon,         .        .        .  2  88 

%t  bran,  at  tl8  50  per  ton,        ....  69 

m  meal,  at  §22.00  per  ton,        .        .                .  91 


»8  37 
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2.85  pounds  of  dry  matter  fed  yielded  1  pound  of  live  wei^t, 
and  3.52  pounds  of  dry  matter  yielded  1  pound  of  dressed 
weight. 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  5.84 
cents. 

(5) 


'  PEBI0D8. 

B  e 

*»  a 
§  ® 

11 

i 

-1 

>5  e'm 

III 

3b2 

ill 

II 

2-0  5 

si 

It 

H 

H 

H 

H 

» 

^ 

^ 

3 

1989. 

lb.  01 

April  30  to  May  13, 

5.75 

46.00 

- 

- 

1 : 2.90 

18.50 

30.50 

14 

May    14  to  June  17, 

21.88 

175.00 

17.38 

34.75 

1:2.99 

3060 

83.00 

1      9 

June  18  to  July  22, 

96.36 

175  00 

24.09 

24.09 

1:4.17 

83.00 

136.75 

1      8 

July  23toAag.  28, 

146.52 

184.00 

24.42  '  24.42 

1 

1 : 4.65 

135.75 

182.00 

Total  Amount  of  Feed  consumed  from  April  30  to  August  28, 

270.51  pounds  barley  meal,  equal  to  dry  matter,  .  .  235.61  poundj 

580.00  quarts  skim-milk,  equal  to  dry  matter,  .  .  128.63  poundj 

65.89  pounds  wheat  bran,  equal  to  dry  matter,  .  .  58.69  pound! 

83.26  pounds  gluten  meal,  equal  to  dry  matter,  .  .  74.78  pound 


Total  amount  of  dry  matter, 


497.71  pound 


Live  weight  of  animal  at  beginning  of  experiment,  .  18.50  pound 
Live  weight  of  animal  at  time  of  killing,  .  .  .  182.00  pound 
Live  weight  gained  during  experiment, ....     163.50  pound! 

Dressed  weight  at  time  of  killing, 145.50  poundi 

Loss  in  weight  by  dressing,  .  .  36.50  pounds,  or  20.05  per  cen 
Dressed  weight  gained  during  experiment,    .        .        .     130.72  poundi 


? 


Cost  of  Feed  consumed  during  Experiment 

270.51  pounds  barley  meal,  at  $30.00  per  ton, 
145.00  gallons  skim-milk,  at  1.8  cents  per  gallon, 
65.89  pounds  wheat  bran,  at  f  18.50  per  ton, 
83.26  pounds  gluten  meal,  at  ?22.00  per  ton. 


3.04  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight, 
and  3.81  pounds  of  dry  matter  yielded  1  pound  of  dressed 
weight. 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  6.27 
cents. 


>40 
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il 

fi 

r. 

5  ®  • 

1"? 

ill 

1 

"Si? 

•1 

h 

If 
If 

sis 

1 
1 

III 

p! 

H 

H 

H 

H 

5*5 

^ 

^ 

o 

lb.  oz. 

. 

5.75 

46.00 

- 

- 

1:2.90 

14.00 

25.75 

13 

. 

21.88 

176.00 

13.13 

26.25 

1:2.98 

25.75 

71.50 

1      5 

. 

89.55 

175.00 

22.37 

22.37 

1:4.11 

71.50 

121.00 

1      7 

• 

140.4a 

184.00 

23.41 

23.41 

]  :4.61 

12100      177.00 

1      8 

9/  Feed  consuTued  from  April  30  to  August  28. 

ley  meal,  equal  ta  dry  matter,   .        .    224.36  pounds. 

i-milk,  equal  to  dry  matter,         .        .     128.63  pounds. 

Bat  bran,  equal  to  dry  matter,      .        ,      62.48  pounds. 

ten  meal,  equal  to  dry  matter,    .        .      64.69  pounds. 

of 

dry  mi 

itter. 

. 

• 

. 

.      47 

0.16  pc 

>unds. 

imal  at  beginning  of  experiment,  .  14.00  pounds, 
imal  at  time  of  killing,  .  .  .  177.00  pounds, 
jd  duiing  experiment, ....    163.00  pounds. 

i  time  of  killing, 141.00  pounds. 

dressing,  .  .  36.00  pounds,  or  20.34  per  cent 
lined  during  experiment,    •        .        .129.85  pounds. 


*n 


of  Feed  consumed  during  Experiment. 

ley  meal,  at  $30.00  per  ton, 

tn-milk,  at  1.8  cents  per  gallon,  . 

eat  bran,  at  $18.50  per  ton, .        .        .        . 

ten  meal,  at  $22.00  per  ton. 


•y  matter  fed  yielded  1  pound  of  live  weight, 
[s  of  dry  matter  yielded  1  pound  of  dressed 

production  of  1  pound  of  dressed  pork,  6.01 


$3  86 

2  61 

54 

79 

$7  80 
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(7) 

it 

p8, 

^\ 

' 

^'    "-- 

■  b 

i 

0 
^ 

5  s 

3    li 
01  ■ 

Mr 

X  «  fl 

^ 

"  3F^. 

v^ 

a 
1=' 

1  ^ 
<  =  3 

B  *  0 
<  =  i 

0  ~  ^ 

ill 

IMP. 

Ilk.    Oi, 

ApflL30t>Miir  iSp 

4.75 

^JX 

-    1 

- 

i;ija 

ia.7i 

30^ 

13 

May    HloJuD«n, 

31^ 

175.00 

UAk 

sa.aa 

1:3iHl 

30.25 

mifi 

1     1 

June    l§to  Julj-  Ki, 

B4LI2 

17^.00 

^M 

um 

1;*J7 

7i.TA 

l»|.fiO 

I     0 

July  SataAuf.^ 

111.B4 

IM.DO 

33.64 

tAM 

\i%m 

1».£0 

197^ 

1    11 

ToUd  Amount  of  Feed  consumet^  from  April  SO  to  Augnsi  28. 


2^5,59  pounds  barley  meal,  equal  to  tlrr  matter, 
08O.OO  qujuia  skim^milk^  equal  to  dry  malt^2^, 
64.11  poaada  wheat  bran,  cquitl  to  dry  mutter, 
80.55  pounds  gluten  meal,  eqiiul  to  dry  matter, 

Total  amouDt  of  dry  matter,    .        .        ^  , 


,    231.S3  pounds, 
.     128.63  pouDdii. 

57.lt  pounds. 

7i.3 1  pountU* 

rir»  » i-j,,4^Ml  povmde. 


Lire  weight  of  atiim^  at  beginDing  of  f!xperim€!tit^  «  IS  Jd  poiwdii. 
Live  weight  of  animal  at  time  of  killing,  ^^  1  ,t,»  ,  197.50  pounds. 
Lire  weight  gained  during' experiment,  .  *  ,.<>,, >  -  178 J 6  pounds. 
Dres&ed  weight  at  time  of  killing,  .  ,  ,ii  *<,  .  159,00  pounds. 
L<^  in  weight  by  dressing,  .  .  mM  poutKis,  or  19.49  per  eenL 
DiViied  weight  gaii^ed  during  e^perimeQt,    *        .        ^    143J1  pouodi. 


Cost  of  Peed  conmmed  during  Experiimmt. 

265.59  pounds  barley  meal,  ixi  P0,00  per  ton, 
145,110  gallons  skim-milk,  at  1.8  cents  pt*r  gallon, 

64.  H  pounds  wheat  brun,  at  f  18  50  per  tnn, 

80.55  poundj»  gluten  meal,  at  |22,00  per  ton,       *,  -    ^  m^^ 


f  J4  pouDds  of  dry  matter  fed  yielded  1  )Mn|^  ti£  lire  weight, 
and  3.40  pounds  of  dry  matter  ytelii^'l  pfttm  of  dressed 
weight. 

Cost  of  feed  for  productiou  of  1  pound  of  dressed  i>ork»  &.61 
eent^. 
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Summary  of  Experiment  (X.). 


ft 

3 

(Gallons). 

il 

1 

Gluten  Meal 

(Pounds). 

Live  Weight  gained 
during    Experi- 
ment (Pounds). 

Dressed      Weight 
gained      during 
Experiment 
(Pounds). 

Cost    per    Poond 
of  Dressed  Pork 
(Cents). 

563.97 

160.25 

64.78 

83.47 

162.00 

134.41 

6.22 

(60.49 

160.25 

63.67 

82.32 

173.76 

142.32 

5.82 

t59.51 

159.75 

60.36 

76.25 

168.76 

135.19 

6  04 

166.31 

160.25 

64.04 

82.10 

177.00 

143.37 

6.84 

t70.51 

145.00 

65.89 

83.26 

163.60 

130.72 

6.27 

J57.09 

145.00 

68.91 

72.03 

163.00 

129.85 

6.01 

S65.59 

145.00 

64.11 

80.65 

178.76 

143.91 

6.61 

J43.97 

1,076.60 

441.66 

559.98 

1,186.75 

959.77 

- 

^eed  amsumed  during  the  Above-stated  Experiment. 

barley  meal,  at  fSO.OO  per  ton,        ...  $27  66 

skim-milk,  at  1.8  cents  per  gallon,         .        .  19  86 

heat  bran,  at  $18.50  per  ton,   .        .        .        .  '  4  08 

uten  meal,  at  $22.00  per  ton 6  16 


feed  for  production  of  1  pound  of  dressed 


$67  26 


B  of  Feed  consumed  during  the  Above-stated  Experi- 
ment. 


Skim- milk. 

Wheat  Bran. 

Gluten  Meal. 

ToUl. 

f  10  13 

$2  98 

$4   17 

$22  97 

e  of  feed  for  production  of  1  pound  of  dressed  pork, 
sd  for  the  production  of  1  pound  of  dressed  pork,  4.29 
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Barley  Meal  (^Average). 


i 

ents   (in 
8)  in   a 
of   2,000 

8. 

a  Ton  of 
ounds. 

5 
i 

a  5 

|5 

Con8tito 
Pound 
Ton 
Ponnd 

p  ifl  »« 

ft)  =:  « 

Moisture  at  100°  C,    . 

12.90 

258.00 

i 

Dry  matter, 

87.00 

1,742.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter . 

Crude  ash,  .... 

2.30 

46.00 

— 

— 

00 

"      cellulose, . 

7.11 

142.20 

17.06 

12 

r<*5 

"      fat,    .... 

1.94 

38.80 

26.38 

68     1 

fH 

"      protein  (nitrogenous 

1 

matter). 

10.80 

216.00 

168.48 

78    1 

Non-nitrogenous  extract 

matter,     .... 

77.85 

1,557.00 

1,401.30 

90 

100.00 

2,000.00 

1,613.22 

- 

Skim 

,'milk  {u 

iverage). 

IPneqi 

lart  equals 

2.17  ponndi 

»■] 

1 

ent8    (in 
8)   in    a 
of   2,000 

8. 

Dlgestl- 
a  Ton  of 
onnds. 

5:1 

1 

1  ^ 
|1 

Constitu 
Pound 
Ton 
Pound 

m 

1 

E 

D 

Moisture  at  100«*C.,     . 

89.78 

1,795.60 

. 

_ 

Dry  matter, 

10.22 

204.40 

- 

- 

100.00 

2,000  00 

- 

- 

Analysis  of  Dry  MaUer, 

Crude  ash,  .... 

6.85 

137.00 

— 

— 

"      cellulose, . 

- 

- 

. 

— 

>o4 

"      fat,    .... 

8.82 

76.40 

76.40 

100 

fH 

**      protein  (nitrogenous 

matter) , 

31.60 

632.00 

632.00 

100 

Non-nitrogenous  extract 

matter,     .... 

57.73 

1,155.60 

1,155.60 

100 

100.00 

2,000.00 

1.864.00 

- 
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Wheat  Bran 

[Average] 

I. 

ConsUtuenU  (In 
Pounds)   In    a 
Ton    of    2,000 
Pounds. 

Pounds  DlKesU- 
ble  In  a  Ton  of 
2,000  Pounds. 

1 

0**C.,    . 

10.92 

218.40 

_ 

_ 

) 

. 

89.08 

1,781.00 

- 

- 

100.00 

2,000.00 

- 

- 

Dry  Matter, 

7.00 

140.00 

04 
04 

e, . 

1152 

230.40 

46.08 

20 

r  ^ 

5.43 

108.60 

86.88 

80 

rH 

(nitrogenous 
r). 

17.17 

343.40 

302.19 

88 

us    extract 

• 

68.88 

1,177.00 

942.08 

80 

100.00 

2,000.00 

1,377.23 

- 

OliUen  Meal 

(Average] 

. 

li 

1 

Constituents   (in 
Pounds)    In   a 

Ton    of    2,000  ' 
Pounds.             1 

Pounds   Digesti- 
ble In  a  Ton  of 
2,000  Pounds.     ' 

1 

Per  Cent  of  DI-  | 
gestibillty      of 
Constituents.     1 

i 

■a 

rc,   . 

10.19 
89.81 

203.80 
1,796.20 

- 

: 

Dry  Matter. 

e, . 

(nitrogenous 
r),        .        . 
us    extract 

100.00 

.57 

.66 

6.40 

29.45 

63.02 

2,000.00 

11.40 

11.20 

128.00 

689.00 

1,260.40 

3.81 
97.28 

500.65 

1,184.78 

__       1 

34 
76 

85 

94 

1 

100.00 

2,000.00 

1,786.52 

- 

J 

,'i'  I 


I 

( " 

)■ 

I 


J' 


\ 


4i 


V       1 1 
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VI.     Fodder  Analyses.     (1889.) 

The  majority  of  the  analyses  stated  under  the  above 
heading  are  made  of  fodder  articles  which  have  been  used 
cither  during  the  past  year  in  connection  with  some  of  our 
feeding  experiments,  or  have  been  raised  upon  the  grounds 
of  the  station.  Some  articles  sent  on  by  outside  parties 
!ii^  added,  on  account  of  the  special  interest  they  may 
present  to  others. 

In  presenting  these  analyses,  it  seems  but  proper  to  call 
the  attention  of  farmers  once  more  forcibly  to  a  careful 
consideration  of  the  following  facts. 

The  composition  of  the  various  articles  of  food  used  in 
farm  practice  exerts  a  decided  influence  on  the  manurial 
viilue  of  the  animal  excretions,  resulting  from  their  use  in 
tlie  diet  of  different  kinds  of  farm  live  stock.  The  more 
potash,  phosphoric  acid,  and,  in  particular,  nitrogen,  a 
fodder  contains,  the  more  valuable  will  be,  under  otherwise 
corresponding  circumstances,  the  manurial  residue  left  be- 
lli nd  after  it  has  served  its  purpose  as  a  constituent  of  the 
food  consumed. 

As  the  financial  success  in  a  mixed  farm  management 
depends,  in  a  considerable  degree,  on  the  amount,  the 
churactcr  and  the  cost  of  the  manurial  refuse  material 
secured  in  connection  with  the  special  fami  industry  carried 
on,  it  needs  no  further  argument  to  prove  that  the  relations 
which  exist  between  the  composition  of  the  fodder  and  the 
value  of  the  manure  resulting  deserve  the  careful  considera- 
tion of  the  farmer,  when  devising  an  eflScient  and  at  the  same 
time  an  economical  diet  for  his  live  stock. 

The  higher  or  lower  commercial  value  of  the  manurial 
refuse  left  behind  after  the  feed  has  accomplished  its  pur- 
pose in  a  satisfactory  degree,  decides  its  actual  or  net  cost 
ill  faim  industry.  A  disregard  of  this  circumstance  renders, 
in  many  instances,  a  remunerative  dairying  not  less  doubt- 
ful than  a  profitable  feeding  of  live  stock  for  the  meat 
market. 
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Com  Meed. 
[Amherst  Mill.] 


1 

Constituents  (in  ' 
Pounds)    In   a, 
Ton    of    2,000 
Pounds. 

Pounds   Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

Per  rent,  of  Di- 
gestibility     of 
Constituents. 

1 

% 

s 

LOO^'C,    . 

16.44 

328.80 

. 

83.56 

1,671.20 

- 

- 

100.00 

2,000.00 

- 

- 

f  Dry  MaUer. 

2.02 

40.40 

' 

S 

3se,  . 

2.09 

41.80 

14.21 

34 

J"^ 

•        •        . 

8.47 

69.40 

52.74 

76 

tH 

n  (nitrogenous 
ter),         .        . 

12.27 

245.40 

208.69 

85 

lous   extract 

. 

80.15 

1,603.00 

1,506.82 

94 

100.00 

2.000.00 

1.782.46 

- 

f-'« 


Com  Meat. 
[Amherst  Mill.] 


li 
1^ 

Constituents  (in  ' 
Pounds)  in    o  ' 
Ton    of    2,000 
Pounds. 

Pounds   Digesti- 
ble In  a  Ton  of 
2,00a  Pounds. 

111 

i 

a 

100°  c.    . 

12.13 
87.87 

242.60 
1,767.40 

- 

- 

f  Dry  MaUer. 

)se,  . 

n  (nitrogenous 

ter), 

lous    extract 

100.00 

1.46 
179 
4.36 

10.44 

81.95 

2.000.00 

29.20 
35.80 
87.20 

208.80 

1,689.00 

12.17 
66.27 

177.48 

1,540.66 

34 
76 

85 

94    1 

2 

100.00 

2,000.00 

1,796.58 

.  i 

i 

I'' 


I, 

-  !•  : 

Jl  •'    ' 
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Com  Meal. 
[Amherst  MiU.] 


-  *  § 
5  ^  "^ 

^  ^  i 

ni 

1 

^ 

o 

ft* 

f^  . 

% 

Moisture  at  100°  C,    . 

10.71 

214.20 

Dry  matter, 

89.29 

1,785.80 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,   .... 

1.00 

20.00 

. 

- 

o 

"      cellulose,  . 

1.74 

34.80 

11.83 

34 

"      fat,    .... 

4.22 

84.40 

64.14 

76 

tH 

"      protein  (nitrogenous 

matter), 

10.19 

203  80 

173.23 

85 

Non-nitrogenous  extract 

matter,     .... 

82.85 

1,657.00 

1,557  60 

94 

100.00 

2,000  00 

1,806.80 

- 

I 


Com  Meal. 
[Amherst  MiU.] 


i 

S>  a 

onstltuents   (in 
Pounds)    In    a 
Ton    of    2,000 
Pounds. 

ounds  Digesti- 
ble In  a  Ton  of 
3,000  Pounds. 

er  Cent,  of  Dl- 
gesUbillty      of 
Constituents. 

1 

£ 

o 

A. 

- 

SQ 

Moisture  at  100°  C,     . 

11.98 

239.60 

_ 

N 

Dry  matter. 

88.02 

1,760.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,   .... 

1.56 

31.20 

. 

- 

5; 

"      cellulose,  . 

1.85 

37.00 

12.58 

34 

i-oo 

"      fat,    .        .        .        . 

4.69 

93.80 

71.29 

76 

"      protein  (nitrogenous 

matter). 

11.79 

235.80 

200.43 

85 

Non-nitrogenous  extract 

matter,     .... 

80.11 

1,602.20 

1,506.07 

94 

100.00 

2,000.00 

1,790.37 

- 

' 
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Com  Meal. 
[Amhent  MiU.] 
\  per  cent,  passed  screen  144  meshes  to  square  Incli. 


1 

Ck>n8Utnents  (in 
Pounds)   in  a 
Ton   of   2,000 
Pounds. 

Pounds  DlgesU- 
ble  In  a  Ton  of 
2,000  Pounds. 

it 
III 

i 

1 

E 

0 

7a 

'C.    .        . 

•              •              • 

13.36 
86.64 

- 

_ 

- 

)ry  MaUer, 

nitrogenous 

s  extract 
•        •        • 

100.00 

1.28 
228 
8.18 

10.82 

82.44 

25.60 
45.60 
63.60 

216.40 

1,648.80 

15.50 

183.94 
1,549.87 

34 
76 

85 

94 

■ci 

100.00 

2,000.00 

1,797.65 

- 

Com  Meal. 
[Amherst  Mill.] 


i 

VA 

.III 

1 

11 

onstitnen 
Pounds) 
Ton    of 
Pounds. 

ounds  D 
ble  In  a ' 
2.000  Poc 

Is? 

^&3 

5 

a 

ft* 

^ 

ft* 

£ 

% 

'C,    .        . 

15.51 

310.20 

^ 

. 

•              .              * 

84.49 

1,689.80 

- 

- 

' 

100.00 

2,000.00 

- 

- 

WyMaUtT, 

• 

1.60 

82.00 

. 

— 

S 

•        .        • 

1.74 

34.80 

11.83 

34 

'GO 

•        •        • 

4.54 

90.80 

69.01 

76 

VH 

nitrogenous 

), 

11.69 

233.80 

198.73 

85 

9  extract 

.        •        . 

80.43 

1,608.60 

1,512.08 

94 

100.00 

2,000.00 

1,791.65 

- 
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Com  Meal, 
[Amberst  MUl.] 


it 

Constituents  (In 
Pounds)   in    n 
Ton    of    2,000 
Pounds. 

oands  DIgcstl.  1 
ble  In  a  Ton  of 
3,000  Pounds. 

5%- 

0 

a 

1 

3 

t 

fi- 

£ 

/. 

Moisture  at  100°  C,    . 

11.32 

226.40 

. 

.  i 

Dry  matter, 

88.68 

1,773.60 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  MaUer. 

' 

Crude  ash,   .... 

1.53 

30.60 

— 

-. 

S 

*'      cellulose,  . 

1.20 

24.00 

8.16 

34 

><» 

"      fat,    .... 

4.30 

86.00 

65.36 

76 

^ 

"      protein  (nitrogenous 

matter), 

10.26 

205  20 

174.42 

85 

Non-nitrogenous  extract 

matter,     .... 

82.71 

1,654.20 

1,654.95 

94 

100.00 

2,000.00 

1,802.89 

- 

Com  Hl 

Teal. 

[Amherst 

Mill.] 

88.50  per  cent,  pasa 

3d  screea  1 

4t  meshes  tc 

square  inch. 

a 
t| 

onstllurnts   (In 
Pounds)   in    a 
Ton    of    2,000 
Pound*. 

ounds   Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

[•r  Cent,  of  DI- 
gcstlbllltj      of 
Constituents. 

i 

I 

e 
> 

9 

— 

y 

^ 

— 

X 

Moisture  at  100<»  C,     . 

10.05 

201.00 

Dry  matter, 

89.95 

1,799.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

1.63 

32.60 

~ 

— 

"      cellulose,  . 

1.34 

26.80 

9.11 

34 

\^ 

"      fat 

4.18 

83.60 

63  54 

76 

*-• 

"      protein  (nitrogenous 

matter). 

10.98 

219.80 

186.66 

85 

Non-nitrogenous  extract 

matter,     .... 

81.87 

1,637.40 

1,539.15 

94 

100.00 

2,000.00 

1,798.46 

J 
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WJieat  Bran. 
[Amherst  Mill.] 


B    1 

Constituents   (in 
Pounds)    in    a 
Ton    of    2,000 
Pounds. 

Pounds   Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

5'i 

—     3 

,^  —  2 

u  S  c 

i 
1 

1? 

^C,    .         . 

9.57 

19140 

90.43 

l,b08.60 

- 

- 

100.00 

2,000.00 

-: 

- 

>ri/  Matter. 

5.90 

118.00 

^ 

J,  . 

10.08 

201.60 

40.32 

20 

f '* 

4.78 

95.60 

76.48 

80 

f-^ 

nitrogenous 
r).        .        . 

17.06 

341.20 

302.26 

88 

IS  extract 

. 

62.18 

1,243.60 

994.88 

80 

100.00 

2,000.00 

1,413.94 

- 

Wheat  Bran, 

[Amherst  Mill.] 


-  -  ^ 

'  .      V- 

^ 

Constituents  (ii 
Pounds)   In 
Ton    of    2,00( 
Pounds. 

Pounds  DIgestI 
ble  In  a  Ton  o 
2,000  Pounds. 

ill 

1 

O  p 

11.34 

226  80 

88.66 

1,773  20 

- 

- 

100.00 

2,000.00 

- 

1 

►ry  MalUr. 

" 

•  .      . 

6.56 

131.20 

. 

- 

o 

,  •        .        . 

11.27 

225  40 

45.08 

20 

!"« 

4.64 

92.80 

74.24 

80 

rH 

nitrogenous 

•).        .        . 

18.13 

362.60 

319.09 

88 

s  extract 

. 

59.40 

1,188.80 

950.40 

80 

100.00 

2,000.00 

1,388.81 

- 

^ 
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Wheat  Bran. 

[Amherst  MiU.] 

40.11  per  cent,  passed  screen  144  meshes  to  square  Inch. 


i 

Constituents  (in 
Pounds)  In   a 
Ton    of    2,000 
Pounds. 

Ponndi  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

■  ■■-■ 

Per  Cent,  of  Di- 
gestibility     of 
Constituents. 

i 
1 

0 

Moisture  at  100^  C,     . 

9.34 

*  186.80 

Dry  mutter, 

90.66 

1,813.20 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  MaUer. 
Crude  ash,  .... 

667 

133.40 

CO 

"     cellulose,  . 

10.88 

217.60 

48  52 

20 

^CO 

"     fat 

3.59 

71.80 

67.44 

80 

tH 

"      protein  (nitrogenous 
matter). 

18.13 

362.60 

319.09 

88 

Non-nitrogenous  extract 
matter,     .... 

60.73 

1.214.60 

971.68 

80 

100.00 

2,000.00 

1.391.73 

- 

J 

I 


Whea^t  Bran. 

[Amherst  Mill.] 

19.56  per  cent,  passed  screen  144  meshes  to  sqaaie  inch. 


L-rcentage  Com- 
position. 

Dustitucnts  (in 
Pounds)   In    a' 
Ton   of    2,000 
Pounds. 

ounds   Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

er  (!cnt.  of  Di- 
gestibility     of 
Constituents. 

1 

- 

^ 

ft. 

^            1 

^ 

Moisture  at  100°  C,     . 

10.41 

208.20 

1 
-      ^ 

Dry  matter. 

89.59 

1,791.80 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  MaUer. 

Crude  ash,   .... 

6.99 

139.80 

. 

— 

s 

"     cellulose,  . 

12.02 

240.40 

48.08 

20 

'^ 

"      fat,    .... 

5.40 

119.20 

95.36 

80 

1-i 

"     protein  (nitrogenous 

matter) , 

17.02 

340.40 

299.55 

88 

Non-nitrogenous  extract 

matter,     .... 

58.51 

1,170.20 

936.16 

80 

100.00 

2,000.00 

1,379.15 

- 

^ 
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Wheat  Bran. 

[Amherst  Mill.] 
'  per  oenL  passed  screen  144  meshes  to  square  inch. 


jl 

tuents  (In 
ds)  in    a 
of    2,000 
ds. 

%  Dlgeatl- 
a  a  Ton  of 
Pound*. 

5% 

1 

ml 

ound 
bleli 
2,000 

i 

^ 

o 

^ 

(S 

^  . 

c.  ..    . 

11.42 

228.40 

88.58 

1,771.60 

- 

- 

100.00 

2,000.00 

- 

- 

ry  Matter. 

•                .                • 

7.00 

140.00 

_ 

. 

t^ 

•                •                • 

11.03 

220.60 

44.12 

20 

f  CO 

•                ■                • 

5.40 

108.00 

86.40 

80 

dtrogenous 

»        • 

17.31 

346.20 

304.66 

88 

extract 

. 

59.26 

1,185.20 

948.16 

80 

100.00 

2,000.00 

1,383.34 

- 

^ 

Wheat  Bran. 
[Amherst  Mill.] 


- 

onstltuents   (in 
Pounds)   In    a 
Ton    of    2,000 
Pounds. 

ounds   Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

er  Cent,  of  Di- 
gestibility     of 
Constituents. 

i 
I 

0N 

o 

f^ 

^ 

c.   .      . 

8.85 

177.00 

91.15 

1,823.00 

- 

- 

ioo.oo 

2,000.00 

- 

- 

nf  Maiter. 

• 

7.54 

150.80 

- 

- 

CO 

•        •        . 

9.64 

192.80 

38.56 

20 

\^ 

•        1        ■ 

5.16 

103.20 

82.52 

80 

rH 

itrogenous 

»        •        • 

16.45 

329.00 

289.52 

88 

extract 

•    .    • 

.     61.21 

1,224.20 

979.36 

80 

100.00 

2,000.00 

1,389.96 

- 
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Wheat  Bran. 

[I.  sent  on  by  T.  P.  Root,  Barre,  Mass. ;  II.  and  III.  sent  on  by  E.  D.  OflMon, 
Ashbumham,  Mass.] 


Moisture  at  100°  C, 
Dry  matter, 


Analysis  of  Dry  Matter, 
Crude  ash, 

"      cellulose, 

"fat, 

"      protein  (nitrogenous  matter), 
Non-nitrogenous  extract  matter. 


8.10 
91.90 


100.00 


6.89 
10.73 

5.40 
16.73 
60  25 


Passed  screen  144  meshes  to  square 
inch,         


100.00 


29.57 


11.36 
88.64 


100.00 

6.98 

5.95 

7.49 

17.97 

61.61 


100.00 


24.89 


11.64 
88.36 


100.00 

7.42 

6.60 

9.43 

16.13 

61.42 


100.00 


16.03 


I 


Gluten  Meal. 
[Springfield,  Mass  ] 


h 

uenU   (Sn 
ds)   In    a 
of    2.000 
d«. 

HI 

> 

P 

Constlt 
Poun 
Ton 
Poun 

Poondfl 
2,000 

ili 

a 

Moisture  at  100°  C,    . 

9.49 

189.80 

Dry  matter, 

90.51 

1,810.20 

- 

- 

100.00 

2,000.00 

- 

- 

Analysts  of  Dry  Matter. 

Crude  ash,   .... 

.04 

.80 

. 

. 

Vc4 

"      cellulose,  . 

.27 

5.40 

184 

34 

"      fat,    . 

6.69 

133.80 

101.69 

76 

VH 

"      protein  (nitrogenous 

matter) , 

29.87 

597.40 

507.79 

85 

Non-nitrogenous  extract 

matter,     .... 

63.13 

1,262.60 

1.186.84 

94 

100.00 

2,000.00 

1,798.16 

„     1 
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OlrUen  Meal, 
[SpriDgfleld,  Mass.] 
per  cent,  passed  screen  144  mesbes  to  square  Inch. 


J 
II 

it 

onstltuents  (in 
Ponnds)    In   a 
Ton    of    2.000 
Pounds. 

onnds   Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^ 

III 

^ 

w 

a. 

Cm 

se 

c,  . 

10.50 

210.00 

> 

• 

89  50 

1,790.00 

- 

- 

100.00 

2.000.00 

- 

- 

ry  Matter. 

... 

.34 

6.80 

- 

- 

s 

•        •        ■ 

.41 

8.20 

2.79 

34 

\oi 

. 

7.08 

141.60 

107.62 

76 

iH 

itiogenous 

K        . 

29.19 

583.80 

496.23 

85 

extract 

. 

62.98 

1,259.60 

1,184.02 

94 

100.00 

2,000.00 

1,790.66 

- 

Gluten  Meed. 
[Springfield,  Mass.] 
per  cent,  passed  screen  144  meshes  to  square  inch. 


C, 


ry  Matter. 


iitrogenoas 

I, 
extract 


a 
6 


11.29 
88.71 


100.00 

.73 

.69 
4.08 

30.86 

63.64 

100.00 


225.80 
1,774  20 


2,000.00 

14.60 
13.80 
81.60 

617.20 

1,272.80 

2,000.00 


ft  \, 


il 


4.69 
62.02 

524.62 

1,196.43 

1,787.76 


&4 


84 
76 

85 

94 


>c4 
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Gluten  Meal. 

[Springfield,  Mass.] 

51.93  per  cent,  passed  screen  144  meshes  to  square  inch. 


1 

Percentage  Com- 
position. 

Constituents  (in 
Pounds)    In    a 
Ton     of    2,000 
Pounds. 

Pounds   Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

lax. 

0 

1 

1 

Moisture  at  100°  C,    . 
Dry  matter. 

9.89 
90.11 

197.80 

1,802.20 

- 

- 

Analysis  of  Dry  MaUer, 
Crude  ash,  .... 

**      cellulose, . 

"      fat,    .... 

**      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

.79 

.71 

5.72 

29.73 

63.06 

2,000.00 

15.80 

14.20 

114.40 

594.40 

1,261.20 

4.83 
86.94 

505.24 

1,185.53 

34 
76 

85 

94 

fli 

100.00 

2,000.00 

1,782.54 

- 

Gluten  Meal. 
[Sent  on  from  Boston,  Mass.] 


V 

Constituents  (In 
Pounds)  In    a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

Per  Cent,  of  Di- 
gestibility     of 
Constituents. 

1 

9 

as 

Moisture  at  100°  C,    .        . 
Dry  matter. 

7.85 
92.15 

157.00 

1,843.00 

- 

- 

Analysis  of  Dry  Mailer. 
Crude  ash,  .... 

"      cellulose,  . 

"      fat,    .... 

"      protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,      .... 

100.00 

1.82 

1.61 

17.36 

41.10 

38.11 

2,000.00 

36.40 

32.20 

347  20 

822  00 

762.20 

10.95 
263.87 

698.70 

716.47 

34 
76 

85 

94 

r-i 

100.00 

2,000.00 

1,689.99 

- 

i 
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Qlvten  Meal. 
lent  on  bjr  W.  H.  Fairbanks,  Sudbuy,  Mass.] 


li 

II 


I    ?' 

Si    c 


I, 


'y  Matter. 

itrogenous 
extract 


9.62 
90.38 


192.40 
1,807.60 


100  00 

.95 
4.26 
7.82 

24.34 

62.63 


2,000.00 

19.00 

85.20 

156.40 

486.80 

1,252.60 


28.97 
118.86 

413.78 

1,177.44 


100.00 


2,000.00 


1,739.05 


34 
76 

85 

94 


^co 


Gluten  Meal. 
[Springfield,  Mass.] 
per  cent,  passed  screen  144  meshes  to  square  inch. 


li 
|5 

Constituents  (In 
Pounds)   In   a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^. 
ill 

1 

c,   .      . 

9.80 
90  92 

196.00 

1,804.00 

- 

- 

yMaUer, 

itrogenous 
extract 

100.00 

1.25 
1.75 

7.00 

31.25 
58.75 

2,000.00 

25.00 

35.00 

140  00 

625.00 

1,175.00 

11.90 
106.40 

551.25 

1,104.50 

34 
76 

85 

94 

100.00 

2,000.00 

1,774.05 

- 
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Old  Process  Linseed  Meal, 

[Springfield,  Mass.] 

75.52  per  cent,  passed  screen  144  meshes  to  square  inch. 


1 

Constituents  (in 
Pounds)   in  .a 
Ton    of    2,000 
Pounds. 

Pounds   Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^ 

• 
► 

Moisture  at  100°  C  ,    . 
t)ry  matter,          .        .^ 

10.46 
89.54 

209.20 
1,790.80 

. 

- 

Analyftis  of  Dry  Matter. 
Crude  ash,   .... 

"     cellulose,  . 

"      fat,    .... 

"      protein  (nitrogenous 
matter). 
Non-nitrogenous    extract 

matter,     .... 

100.00 . 

7.08 
8.51 
7.98 

38.67 

37.76 

2,000.00 

141.60 
17020 
159.60 

773.40 

755.20 

44.25 
145.24 

671.86 

687.23 

26 
91 

87 

91 

CO 
CO 

100.00 

2,000.00     1,548.58 

- 

Old  Process  Linseed  Meal  (Fine). 


|l 

ConstituenU  (in 
Pounds)   in    u 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^. 

Hi 

1 

1 

Moisture  at  100°  C.*,    . 

7.48 

149.60 

Dry  matter, 

92.52 

1,850.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,   .... 

567 

113.40 

. 

- 

CO 

"     cellulose,  . 

8.04 

16.08 

41.80 

26 

.  1-^ 

"     fat,    .... 

7.40 

148.00 

134.68 

91 

rH 

"     protein  (nitrogenous 

matter), 

37.15 

743.00 

646.41 

87 

Non-nitrogenous    extract 

matter,      .... 

41.74 

834.80 

759.67 

91 

100.00 

2,000  00 

1,582,56 

- 
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Hng  Constituents  of  Old  Process  Linseed  Meal, 

Per  Cent. 

oC 7.480 

671 

de, 827 

060 

3  (4^  cents  per  pound), 1.379 

(6  cents  per  pound), 1.548 

nts  per  pound), 6.508 

r, 214 

m, |21  76 


New  Process  Linseed  Meal  {Coarse). 


i_ 

Constituents  (In 
Pounds)   In   a 
Ton    of    3,000 
Pounds. 

Pounds   Digesti- 
ble In  a  Ton  of 
S,000  Pounds. 

Per  Cent,  of  Dl- 
gi'stlbinty      of 
Constituents. 

i 

> 

1 

°c.,  .      . 

6.01 
93.99 

120.20 

1,879.80 

- 

i 

yry  MaUer, 

nitrogenous 

)» 

s    extract 

100.00 

6.04 
9.23 
3.14 

40.76 

40.83 

2,000.00 

120.80 

184.60 

62.80 

815.20 

816.60 

48.00 
67.15 

709.22 

743.11 

26 
91 

87 

91 

1-H 

100.00 

2,000.00 

1,557.48 

- 

'ing  Constituents  of  New  Process  Linseed  Meal, 

Per  Cent. 
oC, 6.010 

552 

de 534 

047 

9  (4J  cents  per  pound), 1.517 

,  (6  cents  per  pound), 1.651 

in ts  per  pound), 6.112 

ir 192 

on, f  24  05 
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Linseed  Meal. 

[I.,  new  process,  sent  on  by  T.  P.  Root,  Barre,  Mass.;  II.,  old  process/sent  on  b] 
S.  P.  Puffer,  North  Amherst,  Mass.] 


Per  Ckkt. 

I. 

II. 

Moisture  at  100°  C, 

Dry  matter, 

8.58 
91.42 

10.43 
89.57 

Analysis  of  Dry  Matter, 

Crude  ash, 

"     cellulose, ;        . 

"fat, 

100.00 

7.52 

10.31 

3.18 

100.00 

8.37 
9.69 
6  24 

"      protein  (nitrogenous  matter),  . 
Non-nitrogenous  extract  matter, .... 

32.50 
46.49 

30.98 
44.72 

100.00 

100.00 

Fine  Feed. 

[Sent  on  hy  T.  P.  Root,  Barre,  Mass.] 

PerCen 

Moisture  at  100°  C, 7.7 

Dry  matter, 92.2 

100.0 
Analysis  of  Dry  Matter. 

Crude  ash, 4.6 

"     cellulose, 5.8 

"      fat, 6.5 

"      protein  (nitrogenous  matter), 21.5 

Non-nitrogenous  extract  matter^ 62.4 

100.0 
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Barley  Meal. 
[Springfield,  Mass.] 
)6  per  cent,  passed  screen  144  meshes  to  sqnare  inch. 


1 

Constituents  (in 
Pounds)    in  a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble in  a  Ton  of 
3,000  Pounds. 

5^i 

i 

1 

o 

°c..  .      . 

•              •              • 

12.19 
87.81 

243.80 
1,756.20 

- 

- 

>! 

TryMaUer. 
,  •        .        . 

nitrogenous 

)» 

s    extract 

100.00 

1.82 
7.37 
2.19 

11.17 

77.45 

2,000.00 

36.40 

147.40 

43.80 

223.40 

1,549.00 

17.69 
29.78 

174.25 

1,394.10 

12 

68 

78 
90 

•00 

100.00 

2,000.00 

1,615.82 

- 

J 

Barley  Meal. 
[Springfield,  Mass.] 
n  per  cent,  passed  screen  144  meshes  to  sqnare  inch. 


1 

>  c 

Constituents  (in 
Pounds)   in  a 
Ton    of    2,000 
Pounds. 

ounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^ 

1 

04 

fi 

S, 

^ 

"C,    .        . 

13.61 

272.20 

. 

86.39 

1,727.80 

- 

- 

100.00 

2,000.00 

- 

- 

)ry  If  cuter. 

,               .                . 

2.79 

55.80 

- 

. 

1—1 

1-H 

,    •                .                . 

6.85 

137.00 

16.44 

12 

•05 

1.69 

33.80 

22.95 

68 

tH 

nitrogenous 

),         .        . 

10.42 

208.40 

162.55 

78 

a   extract 

. 

78.25 

1,565.00 

1,408.50 

90 

100.00 

2,000.00 

1,610.44 

- 
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White  Soja  Beans. 
[Bought  in  New  York.] 


11 

o      § 

IVi 

ounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

m 

> 

£* 

5 

^ 

» 

Moisture  at  100°  C,    . 

5.85 

117.00 

Dry  matter. 

91.15 

1,883.00 

- 

" 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

5.57 

111.40 

- 

- 

"      cellulose,  . 

5.15 

103.00 

14.94 

14.5 

►  •-• 

•*      fat,    .... 

18  42 

368.40 

330.82 

89.8 

•H 

"      protein  (nitrogenous 

matter). 

35.98 

719.60 

647.64 

90.0 

Non -nitrogenous  extract 

matter,     .... 

34.88 

697.60 

432.51 

62.0 

100.00 

2,000.00 

1,425.91 

- 

White  Soja  Beans, 
[Experiment  Station,  1888.] 


33    ® 

II 


o  >.g 

^  S  5 
111 

5  ^8 


Moisture  at  100°  C, 
Dry  matter, 


Analysis  of  Dry  Matter. 
Crude  ash,  .... 

"      cellulose,  . 

"      fat 

"      protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 


17.38 
82.62 


100.00 

5.22 

5.35 

21.89 

33.36 

34.18 


100.00. 


347.60 
1,652.40 


2,000.00 


104.40 
107  00 
437.80 

667.20 

683.60 


15.52 
393.74 

600.48 

423.83 


2,000.00     1,432.97 


14.5 
89.8 

90.0 

62.0 


UBLIC  DOCUMENT  — No.  33. 


141 


•tilizing  Constituents  of  White  Soja  Beans. 


le. 


Per  Cent 
17.380 

.342 
.869 
.231 


166 

!  ^4}  cents  per  pound), 2.085 

(6  cents  per  pound), 1.851 

nts  per  pound), 4.409 

r, 090 

)n, »18  98 


Black  Soja  Beans. 
[Experiment  Station,  1888.] 


ll 

ouBtituenta  (In 
Poanda)   in    a 
Ton    of    2,000 
Pounds. 

onnda   Digeati- 
bio  In  ft  Ton  of 
2,000  Pounda. 

1 

1 

s^ 

0 

ft* 

£ 

na 

^C,    .        . 

19.27 

385.40 

80.73 

1,614.60 

- 

- 

100.00 

2,000.00 

- 

- 

►ry  MaUer. 

. 

6.73 

134.60 

- 

. 

S 

«        .        • 

7.57 

151.40 

21.95 

14  5 

^c4 

•        •        . 

20.25 

405.00 

363.69 

89  8 

y^ 

Qitrogenous 

, 

32.58 

651.60 

586.44 

90.0 

3  extract 

. 

32.87 

657.40 

407.59 

62.0 

100.00 

2,000.00 

1,379.67 

- 

J 

rtilizing  Constituents  of  Black  Soja  Beans, 

Per  Cent 

'C, 19.270 

.  .495 

de, 949 

201 

384 

5  (4 J  cents  per  pound), 1.896 

(6  cents  per  pound), 1.886 

nts  per  pound), 4.208 

r, 096 

m, »18  18 
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Com  "  Husks''  or  "  Chaff  J* 

[Sent  on  by  C.  Brigham  &  Co.,  Northboroogh,  Musp] 

PerOenL 

Moisture  at  100°  C, 13.26 

Dry  matter, 86.74 

100.00 
Analysis  of  Dry  Matter.  • 

Crude  ash, ,        ,  2.76 

"     cellulose, 18.91 

"fat, 1.61 

"     protein  (nitrogenous  matter),   .        .        .        .                ,  5.61 

Non-nitix)genous  extract  matter, 71,11 

100.00 
1^5  per  cent,  passed  screen  144  meshes  to  square  inpb. 

Com  ''  Germs.*' 

[Sent  on  by  C.  Brigbam  &  Co.,  Northborougfa,  Mast.] 

Moisture  at  100°  C, 13.02 

Dry  matter, 86  J8 

100.00 
Analysis  of  Dry  Matter. 

Crude  ash, 3.09 

"     cellulose, 2,25 

"     fat 6.01 

"     protein  (nitrogenous  matter), 11.20 

Non-nitrogenous  extract  matter, 77,45 

100.00 
46.77  per  cent,  passed  screen  144  meshes  to  square  inch. 

Low  Meadow  Hay. 

[Sent  on  by  S.  N.  Thompson,  Southboroagh,  Mass.] 

PerCfnt- 

Moisture  at  100°  C, 8.01 

Dry  matter, 91.99 

100.00 
Analysis  of  Dry  Matter. 

Crude  ash, \        .        6.75 

"     cellulose, UM 

*♦    fat, im 

**     protein  (nitrogenous  matter), 9.51 

Non-nitrogenous  extract  matter, >        >       46.27 

1O0.0D 
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Com  Stover. 
[Sent  on  bjr  J.  C.  Dillon,  Ambent,  Man.] 


Per  Cent. 

I. 

u. 

c, 

15.60 
84.40 

17.22 
82.78 

ysis  of  Dry  Mailer. 

itrogenous  matter),  . 

extract  matter, .... 

100.00 

8.00 

38.24 

1.17 

7.94 

44.65 

100.00 

4.53 

28.41 

1.41 

6.07 

60.08 

100.00 

100.00 

Ensilage, 

by  J.  N.  Raymond,  Beverly,  Mass. ;  III.  sent  on  byjB.  C.  Has- 
kell, Boston,  Mass.] 


I. 

Per  Cent. 

II. 

III. 

c,  .       .       .       . 

80.77 
19.23 

78.98 
21.02 

79.73 
20.27 

f  Dry  Matter, 

itrogenous  matter), 
extract  matter. 

100.00 

5  08 
33.99 

2.71 
10.26 
47.96 

100.00 

4.71 

33.79 

1.94 

7.74 

51.82 

100.00 

8,19 

28.43 

3.60 

7.49 

57.29 

100.00 

100.00 

100.00 

Barley  and  Oat  Chaff. 
[Sent  on  ftt>m  Amherst,  Mass.] 


Per  Cent. 

13.49 


86.51 
100.00 
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Analysis  of  Dry  McUter, 

Percent 

Crude  ash, 10.41 

"     cellulose, 24.30 

"     fat, 2.40 

"     protein  (nitrogenous  matter), 11.78 

Non-nitrogenous  extract  matter, 61.11 

100.00 
Fertilizing  Constituents  of  Barley  and  Oat  Chaff. 

Moisture  at  100°  C, 18.490 

Calcium  oxide, .85S 

Magnesium  oxide, .34C 

Ferric  oxide, .07S 

Sodium  oxide, 08i 

Potassium  oxide  (4 J  cents  per  pound), 1.14C 

Phosphoric  acid  (G  cents  per  pound), 405 

Nitrogen  (17  cents  per  pound), 1.65( 

Insoluble  matter, 27' 

Valuation  per  ton, f  7  01 

Soja  Bean  (Entire  Plant) . 

%  [Collected  Aug.  26,  1889.] 

PerCenl 

Moisture  at  100°  C, 6.4J 

Dry  matter, 93.5: 

100.0< 
Analysis  of  Dry  MaMer, 

Crude  ash, 8.5. 

"      cellulose, 21.7. 

"fat, 6.a 

"     protein  (nitrogenous  matter), 15.1' 

Non-nitrogenous  extract  matter, 48.2. 

100.0 
In  green  material,  moisture,  73.43  per  cent. ;  dry  matter,  2G.57  per  cent 


Fertilizing  Constituents  of  Sofa  Bean. 

Moisture  at  100°  C 6.48' 

Calcium  oxide, 2.75^ 

Magnesium  oxide, 1.1ft 

Ferric  oxide, 09! 

Sodium  oxide, 091 

Potassium  oxide  (4}  cents  per  pound), 1.54( 

Phosphoric  acid  (6  cents  per  pound), .581 

Nitrogen  (17  cents  per  pound), 2.251 

Insoluble  matter, 98' 

Valuation  per  ton, |9  61 
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s^  or  Long  Moss  (  TiUandaia  usneaides) . 

Per  Cent. 

C, 60.80 

39.20 

100.00 
Analysis  of  Dry  Matter. 

2.67 

• 82.61 

2.54 

itrogenous  matter), 4.45 

extract  matter, 57.73 

100.00 
fertilizing  Constituents  of  Spanish  Moss, 

C, 60.80 

089 

J, 122 

lie  oxides, 029 

263 

(4i  cents  per  pomid), 255 

[6  centsper  ponnd), 030 

ts  per  pound), 279 

191 

i, »1  21 

Palmetto  Boot. 

[Sent  on  by  C.  D.  Dnncan,  Biandarin,  Fla.] 

Per  Cent 

C, 11.51 

88.49 

100.00 
Analysis  of  Dry  Matter. 

4.44 

.        .        .2126 

53 

itrogenous  matter), 3.82 

extract  matter, 69.95 

100.00 

fttter),         .    • 49.84 

Trace. 

Trace. 

'erlilizing  Constituents  of  Palmetto  Boot, 

C, 11.510 

3.930 

046 


:1 
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PerCe 

Magnesium  oxide, .0 

Ferric  oxide, 0 

Sodium  oxide, 3 

Potassium  oxide  (4^  cents  per  pound) , 1.3 

Phosphoric  acid  (6  c'ents  per  pound), 1 

Nitrogen  (17  cents  per  pound), 5 

Insoluble  matter, 4 

Valuation  per  ton,         .        . ' $3 

ResvU  of    Examination  of   Fifty-pound  Samples   of  the   Co 
entered  by   Competitors  in    This  State  for  the  American 
Agriculturist  Prize, 

1.    Proportion  of  Moisture,  Kernels  and  Cobs. 


Feb  Ckjjt.  of  Coii- 

Per  Cent,  of 

Ratio  of  Cobs 

NAME  AND  ADDRESS  OF 

POSITIOK. 

Moisture. 

COMPETITORS. 

As 

Received. 

Water. 

Kernels 

Cobs. 

Kernels 

Cobs. 

At  IOC 

1.    W.  S.  Weetcott,  Amhertt,    . 

31.30 

58.88 

9.82 

23.26 

57.38 

1 : 8.60 

2.    J.  C.  DiUon,  Amherst.  . 

40.74 

52.30 

6.96 

33.50 

67.40 

1 :  8.96 

8.    F.  Goodwin,  Framingliam,  . 

82.69 

60.17 

8.24 

20.87 

46.12 

1 : 4.23 

4.    J.  8.  WeUe,  Hatfield,    . 

87.28 

54.66 

8.06 

33.49 

54.77 

1:8.60 

5.    Henry  Tilleon,  Sonderland, . 

32.02 

58.46 

9.52 

28.75 

46.96 

1 :  5.61 

0.    G.  P.  South,  Sunderland,     . 

90.31 

59.20 

10.40 

22.36 

56.00 

1 : 8.53 

7.    John  Brooks,  Princeton, 

28.27 

61.46 

10.27 

24.98 

45.75 

1:3.62 

1:6. 

Averages 

33.22 

57.74 

9.03 

28.15 

53.48 

1:4.02 

1:6. 

2.    Description  of  Ears, 


1 

OF  Ears  (Oraxs). 

Average  Weight 

OF  Kerkels 

(Grams). 

1 

KIND  OF  CORN. 

As 

Received. 

At  100°  c. ; 

As 

Received 

At 

100»C. 

1 

5 

1.  Yellow  Flint,  .       .       . 

2.  YellowDent,  . 

8.    YeUow  Flint,  .       .        . 

4.  YellowDent,  . 

5.  YellowDent,  . 

6.  Yellow  and  White  Flint, 

7.  White  Flint,    . 

125 
96 
102 
67 
129 
115 
135 

177.4 
222.9 
209.8 
819.4 
178.6 
194.7 
167.9 

121.9 
132.1 
141.8 
200.3 
118.0 
136.7 
120.6 

.368 
.297 
.452 
.452 
.384 
.457 
.416 

.281 
.197 
.817 
.300 
.273 
.355 
.312 

8J 
7> 
9^ 
8^ 

9J, 
8 

Averages,     . 

110 

209.4 

139.9 

.404 

.291 

9h 
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Fodder  OafistUuent^ 

in  Kermis  {Per  CcfU.'). 

1 

AVA£VV1«  Of  BtcT  UAttliM,. 

1 

1 

1 
1 

i 

1 

4 

**    G 

"  H  ^ 

ir 

11 . 

1         ^ 

1 

4 

1 

ts.sa 

7«.T4 

i.n 

1.07 

i.ftt? 

6.40 

S3-9« 

l!  12.33 

^,iO 

ee.AO 

].e» 

i^m 

4.43 

B.ar 

89.16    . 

1  \  iil.fis 

Ii*fl7 

70.13 

i.» 

1.03 

&.^ 

n.ia 

M),08 

Ir   Sp73 

(3-40 

Aft.fil 

I.D& 

l.M 

J».4fr 

II.  u 

ii 

];    D.W 

»Jfi 

71.35 

KIB 

1,T1 

fi.W 

0,27 

S2t7* 

I'U.IT 

B*U 

77, H 

1.44 

l.SB 

i.IW 

ll.«1« 

7«.B8     ^1 

1:    7.44) 

U,9% 

7fi-W 

2.00 

1.37 

&.3« 

W.27 

70. W 

l!    6.4J^ 

tS.OQ 

n.« 

l.TS 

1.^ 

a.oa 

IOhTs 

SKIJJ 

It    !*.7l 

^f  Cicfi^.  af  BigaMibitU^  of  ConstUtiefUs, 

lose,     .        .        .        <        »       T       >       «        .34 

•        .        ,        *        ,    76 

in,         , 85 

nous  extract  matter,   ,,.•,.    94 


\\ 


iii^ng  Const Umnfs 

in  Dry  M(U(cr  {Per  Cent.). 

, 

Ss 

1 

1 

1 

o 

1 
I 

H 
O 

^ 
1 

S^ 

1 

Z 
.1 

lis 

.OSS 

.a(» 

.on 

.osa 

1     .274 

.024 

I-8JS 

-MO 

♦SJ^7 

.114 

.iw 

.(»4 

.02S 

.Sli 

.S4fi 

1.40 

.««. 

asfi 

.OM 

.132 

.022 

.osa 

.3411  . 

.77;! 

1.84 

.«» 

7  R2 

.vxr 

Am 

,01fi 

.03* 

.3S8 

.4^2 

1.79 

.0I« 

ttfl7 

.tm 

.iw 

.000 

.02B 

.343 

.457 

1.40 

.Mil 

i>  &t 

.434 

,231 

.041 

.028 

.403 

.638 

l.t>7 

.01? 

7  80 

.003 

.3&4 

.020 

.OSl 

.M7 

.KS9 

l.DO 

.oso 

8oe 

-«1 

.20fl 

.025 

.029 

.803 

.070 

1.7^ 

.(ru 

|«S4 

e«nt«  p«r  pouttd ;  pbo^pltciHe  a«ld«  6  e«iiu;  filtrogen*  17  conU4 


J 
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ON  FIELD  EXPERIMENTS. 


I.  Field  experiments  to  compare  the  inflaence  of  an  additii 
of  nitrogen  in  different  combinations  to  the  soil  under  enltivatio 
on  the  general  ehai-acter  of  the  crop  and  on  the  annual  yield. 

II.  Influence  of  fertilizers  on  the  quantity  and  quality 
prominent  fodder  crops. 

III.  Experiments  with  field  and  garden  crops. 

IV.  Experiments  with  green  crops  for  summer  feed  of  milch  oo¥ 

V.  Notes  on  miscellaneous  field  work. 

YI.     Prof.  James  E.  Humphrey's  report  on  fungi,  etc. 

I.     Field  Experiments  to  compare  the  Influence  ( 
AN  Addition  of  Nitrogen  in  Different  Combin 

TIONS    TO    THE     SoiL     UNDER    CULTIVATION,    ON    Tl 

General  Character  of  the   Crop  and  on  ti 
Annual  Yield.     (Field  A.) 

The  area  assigned  to  this  investigation  is  the  same  whi 
has  been  used  in  preceding  years  to  study  our  lands  wi 
reference  to  the  conditions  of  the  inherent  natural  resoure 
of  potash.  The  previous  system  of  subdivision  into  plal 
one-tenth  of  one  acre  in  size,  is  retained  in  all  its  detai 
The  record  of  each  plat,  as  far  as  modes  of  cultivation  ai 
of  manuring  are  concerned,  extends  over  more  than  fi 
successive  years.  This  circumstance  served  as  one  of  t 
inducements  to  undertake  the  above-stated  task. 

Some  plats  had  received  during  that  period  a  supply 
nitrogen  for  manurial  purposes  in  but  one  and  the  sai 
specified  form,  while  others  had  received  none  in  any  fon 
This  condition  of  the  various  plats  was  turned  to  prop 
account  in  our  new  plans.  Several  plats  which  for  fi 
preceding  years  did  not  receive  any  nitrogen  compound  f 
manurial  purposes,  were  detained  in  that  state  to  study  ti 
effect  of  an  entire  exclusion  of  nitrogen-containing  manuri 
substances  on  the  crop  under  cultivation  ;  while  the  remai 
ing  ones  received,  as  before,  a  definite  amount  of  nitrog( 
in  the  same  form  in  which  they  had  received  it  in  precedii 
years,  namely,  either  as  sodium  mtrate  or  as  ammoniu 
sulphate,  or  as  organic  nitrogenous  matter  in  form  of  dri( 
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rresponding  amount  of  available  nitrogen  was 

these  cases. 

the  difference  regarding  the  nitrogen  supply, 

treated  alike.     They  each  received,  without 

a  corresponding  amount  of  available  phos- 
id  of  potassium  oxide.     The  phosphoric  acid 

in  form  of  dissolved  bone-black,  and  the 
de  either  in  form  of  muriate  of  potash  or  of 
3ia  sulphate.  From  120  to  130  pounds  of 
de,  from  80  to  85  pounds  of  available  phos- 
ad  from  40  to  50  pounds  of  available  nitrogen, 

per  acre. 

narked  0,  received  its  main  supply  of  phos- 
otassium  oxide  and  nitrogen  in  form  of  bani- 

the  latter  was  carefully  analyzed  before  being 
etermine  the  amount  required  to  secure,  as 
ible,  the  desired  corresponding  proportion  of 
izing  constituents.  The  deficiency  in  potassium 
>sphoric  acid  was  supplied  by  potash-magnesia 
dissolved  bone-black.  The  fertilizer  for  this 
of  800  pounds  of  barn-yard  manure,  32  pounds 
^esia  sulphate,  and  18  pounds  of  dissolved 


'  >a 


fU 


ind  9  received  no  nitrogen-containing  manurial 
ats  1  and  2^  received  nitrogen  in  form  of  sodium 
5,  6  and  8  received  nitrogen  in  form  of  ammo- 
) ;  plats  3  and  10  received  nitrogen  in  form  of 
plat  0  received  nitrogen  in  form  of  barn-yard 


II    , 


,  compare  the  following  tables,  containing  the 
3ldA:- 

position  of  Manurial  Substances  applied. 

Percent 

=  nitrogen, 16.00 

nonia= nitrogen, 20.91 

itrogen, 8.24 

sh=:  potassium  oxide, 48.58 

ash  =  potassium  oxide, 37.54 

black = available  phosphoi-ic  acid,     .        .        .  21.80 

ire  =  moisture, 73.04 

phosphoric  acid, .688 

potassium  oxide, .527 

nitrogen, .568 


« 
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The  entire  field,  eleven  plats,  was  ploughed  April  9,  The 
fertilizer  was  applied  broadcast  to  each  plat,  and  subse- 
quently slightly  harrowed  under,  April  27.  The  final  prepa- 
ration of  the  soil  for  seeding,  by  ploughing  and  harrowing, 
took  place  May  9.  The  same  variety  of  com  (Clark),  a 
flint  com,  was  planted  in  drills  in  a  similar  manner  as  duriiio 
preceding  years.  May  10.  The  crop  on  all  plats  was  kept 
clean  by  means  of  the  cultivator  and  hoe ;  it  was  cut  Sep- 
tember 3,  when  the  kemels  were  fairly  glazed  over.  The 
degree  of  progress  in  the  growth  of  the  com  upon  differenl 
plats  during  the  entire  season  may  be  noticed  from  the  fol- 
lowing tabular  statement  of  periodical  measurements  of  theii 
average  heights :  — 

Height  of  Com  on  PlatSj  in  Inches  (1889). 


1 

1 

CO 

2 

a 

3 

i? 

S3 

< 

i 

a 
< 

< 

Plat  0. 

8 

11 

18 

S5 

35 

45 

64 

70 

73 

73 

73 

Plat  1, 

8 

12 

16 

26 

38 

44 

64 

78 

73 

73 

73 

Plat  2, 

6 

n 

10 

15 

25 

33 

42 

82 

6S 

70 

70 

1   '2 

Plat  ^, 

«4 

12 

14 

24 

31 

41 

60 

68 

T8 

73 

75 

Plat  4, 

5i 

10 

13 

20 

27 

33 

48 

62 

65 

65 

67 

Plat  5, 

H 

n 

10 

13 

23 

34 

41 

55 

67 

70 

70 

70 

Plat  6, 

6 

9k 

13 

20 

30 

40 

81 

66 

74 

74 

74 

Plat  7. 

6 

10 

13 

16 

26 

40 

48 

60 

61 

68 

70 

70 

Plat  8, 

5 

84 

8 

10 

17 

21 

30 

45 

54 

60 

02 

68 

Plat  9, 

8 

10 

16 

22 

38 

41 

60 

63 

68 

69 

89 

Plat  10, 

7 

11 

14 

19 

27 

46 

54 

60 

75 

76 

76 

76 

The  marked  difference  in  the  general  appearance  of  the 
com  crop  on  different  plats  during  the  various  stages  of  its 
growth  was,  however,  not  confined  to  their  varying  heights ; 
they  differed  also  at  times  much  in  regard  to  a  more  or  less 
healthy  color.  The  growth  upon  plats  7  and  9,  in  particular, 
was,  during  the  entire  season,  of  a  light-green  color;  the 
same  feature  was  noticeable  to  some  degree,  during  the  first 
half  of  the  season,  on  plats  4,  5,  6  and  8.  Upon  the  remain- 
ing plats  the  color  was  deep  gi-een,  indicating  a  vigorous 
condition.  Plats  4,  7  and  9  received  no  nitrogen-containing 
manurial  substance ;  plats  5,  6  and  8  received  an  addition 
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a  form  of  ammonium  sulphate,  and  the  remain- 
[)rm  either  of  dried  blood  or  of  sodium  nitrate. 
3eable  is  the  difference  in  the  character  of  the 
Those  plats  (4,  7  and  9)  which  received  no 
ihe  fertilizer  applied ,  produced  not  only  by  far 
quantity  of  ears,  but  also  the  smallest  number 
oped  ears.  The  yield  in  corn  stover,  on  the 
is,  in  two  of  these  cases  (7  and  9)  at  least, 
highest  on  any  of  the  other  plats,  as  may  be 
I  following  record  :  — 

Stover  and  Ears  an  Plats  {1889)  j  at  Forty-eight 
Per  Cent.  Moisture. 


Weight  of  Whole 
Crop. 

Weight  of  Stover. 

Weight  of  Ears. 

Lbs. 
600.62 

648.48 
676.91 
618.81 
881.18 
488.01 
641.96 
626.82 
869.12 
476.63 
639.66 

Lb8. 
842.36 

476.96 
876.76 
426.86 
283.90 
369.06 
'     367.06 
484.30 
237.98 
417.60 
467.60 

Lbs. 
168.27 

172.63 
201.16 
192.46 

97.28 
128.96 
174.90 

4162 
121.14 

68.13 
171.96 

'  Wea-developed  and  Undeveloped 

Ears  on  Plats 

{1889). 

Well-developed  Ears. 

Undeveloped  Ears. 

Percent 

Per  Cent. 

*              .             •             . 

60.3 

89.7 

48.6 

61.6 

46.7 

63.3 

28.3 

71.7 

14.7 

86.8 

18.7 

81.3 

29.0 

71.0 

41.6 

68.4 

21.3 

78.7 

24.4 

76.6 

60.2 

49.8 

Jl 
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The  results  of  our  first  season  of  observation  regarding 
the  influence  of  nitrogen-containing  manurial  substances  on 
the  character  and  on  the  quantity  of  the  fodder  com  raised 
under  otherwise  corresponding  circumstances,  although  not 
without  some  interest,  are  not  decisive  enough  to  advise  a 
deUiiled  explanation  of  causes.  The  larger  part  of  the  late 
summer  season  with  us  was  cold  and  wet,  and  for  this  reason 
of  an  exceptionally  unfavorable  character  for  the  raising  of 
fodder  com.  How  much  this  circumstance  has  affected  our 
rc^sults,  is  difficult  to  decide.  Not  less  difficult  is- it  to 
decide,  at  this  stage  of  observation,  how  much  the  special 
conditions  of  various  plats  may  yet  control  the  results. 
The  experiment  will  be  continued  until  a  reliable  basis  for  a 
filial  conclusion  has  been  secured. 
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II.     Influence  of  Fertilizers  on  the  Quantity  and 
Quality  of  Prominent  Fodder  Crops,    (Field  B.) 

The  field  is  located  west  of  Field  A,  and  has  been  used, 
like  the  latter,  for  several  years  previous  to  the  establish- 
ment of  the  experiment  station,  for  the  production  of  hay. 
The  land  is  nearly  on  a  level,  and  runs  from  north  to  south; 
it  occupies  at  the  present  time  an  area  of  1.7  acres.  The 
soil  consists  of  a  somewhat  sandy  loam.  In  1884  the  entire 
field  was  subdivided  into  eleven  plats  of  equal  size,  with 
five  feet  of  space  between  them.  Every  alternate  plat  has 
received  from  that  date  annually  the  same  kind  and  the  same 
amount  of  fertilizer,  —  six  hundred  pounds  of  ground  bones, 
and  two  hundred  pounds  of  muriate  of  potash  pw  acre. 
Since  1885  all  crops  on  that  field  have  been  raised  in  rows ; 
this  system  of  cultivation  became  a  necessity  in  the  case  of 
grasses,  clovers,  etc.,  to  secure  a  clean  crop  for  observation. 
The  rows,  in  the  case  of  com  and  leguminous  plants,  were 
three  feet  and  three  inches  apart ;  and,  in  the  case  of  grasses, 
two  feet.  The  space  between  the  difierent  plats  has  received, 
thus  far,  no  manurial  substance  of  any  description,  and  is 
kept  clean  from  vegetation  by  a  proper  use  of  the  cultivator. 
Plats  11,  13,  15,  17,  19  and  21  were  fertilized  annually; 
plats  12,  14,  16,  18  and  20  have  received  no  fertilizer  until 
the  present  season,  —  1889. 

The  details  of  the  work  carried  on  upon  Field  B  are  from 
year  to  year  recorded  in  the  annual  report  of  the  station.  As 
the  chemical  analyses  of  the  crops  raised  require  considerable 
time,  on  account  of  other  contemporary  pressing  engage- 
ments in  the  laboratory,  they  are  usually  published  in 
bulletins,  and  the  reports  of  the  succeeding  year. 

The  subsequent  tabular  statement  of  crops  raised  upon  the 
different  plats  of  Field  B  since  1886  may  assist  in  a  desirable 
understanding  of  its  late  history,  and  its  condition  at  the 
beginning  of  the  season  of  1889.  The  single  plats  are,  since 
1886,  each  175  feet  long  and  33  feet  wide. 
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1889.  — The  general  appearance  of  the  plats  seeded  d 
in  preceding  years  with  perennial  varieties  of  grasses  ar 
leguminous  plants  presented  some  interesting  feature 
the  opening  of  the  late  season.  Some  crops  had  sufl 
seriously  from  winter-killing,  while  others  had  pa 
unharmed  through  the  winter.  Wherever  the  growth 
suffered,  the  fact  showed  itself  invariably  in  the  most  ser 
degree  upon  unfertilized  plats. 

Kentucky  blue-grass ^  Plat  11  (fertilized),  was  well 
served ;    the   same  circumstance  was   noticed   on   Plat 
(unfertilized). 

Perennial    rye-grass ^   plats    13   and    14    (fertilized 
unfertilized),  was  dead  in  the  rows. 

Italian  rye-grass  was  fairly  preserved  in  the  rows  on  1 
plats. 

Meadow  fescue^  Plat  17  (fertilized),  was  in  a  healthy 
well-preserved  condition. 

Ahike  clover  J  plats  18  and  19  (unfertilized  and  fertilize 
had  suffered  somewhat  on  the  unfertilized  plat,  but  was 
preserved  upon  the  fertilized  plat  (19). 

Medium  red  clover^  raised  on  the  same  plats  as  the  als 
was  in  better  condition  upon  the  unfeitilized  plat  (18) 
the  latter,  yet  fell  behind  on  the  fertilized  plat  (19). 

Alfalfa^  plats  20  and  21  (unfertilized  and  fertilized), 
almost  entirely  winter-killed.  The  same  feature  was  no 
able  in  regard  to  mammoth  red  clover,  upon  the  unfertil 
Plat  20,  while  upon  Plat  21  (fertilized)  a  fair  growth 
noticed.  The  plats  15  and  16,  which  had  been  used  in 
preceding  season  for  the  production  of  Soja  beans,  ^ 
ploughed  and  prepared  for  seeding;  the  same  course 
pursued  in  regard  to  the  grass  and  clover  plats,  where 
growth  had  been  seriously  winter-killed, — plats  18, 
and  21. 

Plats  12,  14,  16,  18  and  20,  which  for  five  precei 
years  had  not  been  fertilized,  were  treated,  like  all  fertil 
plats  in  this  field,  with  eighty  pounds  of  fine-ground  b 
and  twenty-seven  pounds  of  muriate  of  potash  per  acre. 

Plats  15  and  16  were  turned  to  account  for  the  cultiva 
of  Bokhara  clover  (Melilotus  alba)  and  of  sainfoin  (Ono 
chis  sativa).     Each   plat  was   subdivided   into   two  e 
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eeded  down,  one-half  with  Bokhara  clover  and 
If  with  sainfoin,  May  8. 

14,  18  and  20  were  planted,  May  27,  with  red- 

com,  a  dent  variety  sent  on  for  trial  by  Messrs. 
aell  &  Co.  of  St.  Louis.  Nine  quarts  of  com 
[or  that  purpose.  Plat  21  was  planted  on  the 
ith  two  and  one-half  quarts  of  Clark  com,  a  flint 
tedium  size. 

3es  and   clover  varieties  were  kept  clean  from 
tie  use  of  the  cultivator  and  the  hoe ;  a  similar 
LS  bestowed  upon  the  corn-bearing  plats. 
:ucky  blue-grass,  seeded  down  in  1888,  proved 
ly  a  mixture  of  other  grasses,  herd's  grass  in 

The  grass  on  both  plats  was  cut  for  hay  June 
.1  (fertilized)  yielded  520  pounds  of  hay,  or 
is  per  acre ;  Plat  12  (unfertilized)  yielded  280 
hay,  or  2,111  pounds  per  acre.  The  sod  was 
^  turned  under,  and  both  plats  re-seeded  with 
lue-grass,  September,  1889. 
escue,  Plat  17,  began  to  head  out  May  30;  it 
ne  4 ;  it  was  thirty-six  inches  high  when  in  full 
rhe  cutting  had  to  be  deferred,  tm  account  of 
er,  to  June  20,  when  it  measured  forty-four 
ight.  The  first  cut  of  hay  weighed  560  pounds, 
mds  per  acre ;  the  second  cut  (rowen)  of  hay, 
4,  weighed  290  pounds,  or  2,187  pounds  per 

grass  compares  well  in  quality  and  quantity 
grass ;  seeded  down  close,  it  forms  a  compact, 
dng  sod. 

Jover,  Plat  15,  was  seeded  May  S  ;  it  appeared 
id  May  16 ;  was  eight  inches  high  July  3,  and 
nches  August  7 ;  it  was  cut  for  hay  September 
led  at  the  rate  of  3,090  pounds  per  acre.  The 
•'s  growth  is  usually  much  heavier ;  the  plant 
h  the  end  of  the  second  year.  The  large  yield 
5  matter,  in  particular  during  the  second  year, 
ther  observation  with  this  plant  for  feeding 
visable. 

Plat  15,  was  seeded  May  8 ;  the  young  plants 
K)ve  ground  May  .18 ;   it  measured  four  inches 
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July  3.  The  growth  of  the  plant  was  very  slow  during  th< 
entire  season.  The  land  was  cleaned  from  weeds  Septembei 
24,  and  the  crop  left  for  another  year's  observation.  Whethei 
a  cold  and  wet  season  caused  this  slow  progress  in  the  growtl 
of  this  reputed  fodder  crop,  has  to  be  left  for  the  future  U 
decide. 

Alsike  clover,  Plat  19,  started  up  well  in  May ;  it  was  ii 
full  bloom  June  3,  and  was  cut  for  hay  July  2.  The  clove: 
hay  weighed  155  pounds,  or  2,400  pounds  per  acre. 

Medium  red  clover,  Plat  19,  began  blooming  June  17 
the  crop  was  cut  for  hay  July  12.  The  latter  weighed  18i 
pounds,  or  2,900  pounds  per  acre. 

In  the  interest  of  a  due  appreciation  of  the  annual  yiel< 
stated  in  connection  with  the  above-described  grasses  an< 
clovers,  attention  is  here  once  more  called  to  the  fact  tha 
all  were  raised  in  rows,  and  not  broadcast.  The  row 
were,  in  case  of  the  grasses,  for  stated  reasons,  two  fee 
apart,  and  in  case  of  clovers  three  feet.  The  numerica 
statements  regarding  their  annual  yield  are  therefore  mainl; 
of  interest  as  far  as'  relative  quantities  are  concerned.  Tak 
ing  this  circumstance  into  due  consideration,  it  will  be  cod 
ceded  that  the  yield  in  some  instances  has  been  remarkabl; 
large ;  as,  for  instance,  in  the  case  of  meadow  fescue,  - 
4,422  pounds  of  hay  in  the  first  cut  and  2,187  pounds  ii 
the  second  cut,  or  6,609  pounds  of  hay  per  acre.  On 
previous  occasion  it  has  been  already  stated  that  the  culti 
vation  of  grasses  in  drills  has  been  adopted  in  our  experi 
ments,  on  account  of  the  chances  this  system  of  culti vatioi 
offers  to  keep  individual  varieties  of  grasses  free  froB 
foreira  growth.  The  introduction  of  drill  cultivation  ii 
connection  with  the  raising  of  grain  crops  is  deserved! 
urged  upon  the  attention  of  farmers,  in  the  interest  of  cleai 
cultivation. 

Red-cob  ensilage  com,  plats  13,  14,  18  and  20,  wa 
planted  in  drills  with  nine  quarts  of  seed  com,  May  25 
The  rows  were  three  feet  and  three  inches  apart,  and  th 
kemels  were  dropped  in  the  rows  from  twelve  to  fourteei 
inches  apart,  with  from  four  to  six  seeds  in  a  place.  Th 
entire  field  was  subsequently  kept  clean  from  weeds  by  i 
frequent  use  of  the  cultivator  or  the  hoe,  as  circumstaDce 
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he  young  plants  appeared  above  ground  June  3. 
ooked  vigorous  and  handsome  throughout  the 
a,  yet  was  somewhat  behind  in  its  various  stages 

The  entire  crop  was  cut  for  the  silo  September 
;hough  the  ears  were  not  yet  as  far  advanced  as 

secure  the  full  benefit  of  the  season.  Early 
i  us .  to  cut  our  corn  crops  at  the  beginning  of 
f  September.  This  feature  of  our  local  climate 
selection  of  early-maturing  varieties  of  coin, 
crop  secured  from  the  different  plats  varied 
sight,  —  a  result  apparently  largely  due  to  the 
audition  of  the  soil  with  reference  to  temporary 
sources  of  plant  food.  The  majority  of  plats 
20)  had  not  been  fertilized  for  several  preced- 
?lat  13  was  the  only  one,  planted  with  the  stated 
im,  which  for  years  had  been  fertilized  with  bone 
One  year's  treatment,  spring  of  1889,  with  a 
ig  amount  of  these  two  manurial  substances, 
5  their  productiveness  to  its  full  capacity. 

led  5,820  lbs.  green  fodder  com,  or  43,884  lbs.  per  acre. 
4,755    "        "  "         "  35,853    "  " 

3,230    "        "  "         "  24,354    " 

2,660    "        "  "         "  19,302    " 


n,  Plat  21,  was  planted  on  the  same  date  as  the 
treated  alike  in  all  particulars;  it  did  well 
the  season ;  it  showed  tassels  July  19,  and  was 
ilo  September  7.  The  crop  was  more  matured 
d-cob  ensilage  corn,  yet  was  the  lowest  in 
,365  pounds  per  plat,  or  17,832  pounds  per 
main  difference  in  the  weight  of  the  crops 
Q  both  varieties  of  corn  does  not  express  their 
[  value  ;  yet  the  difference  in  that  direction  is  so 
b  must  be  admitted  that  the  Clark  corn  is  not  a 
1  ensilage  corn. 
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Analyses  of  Crops  raised  upon  Field  B  during  the  Summi 
Season  op  1888. 


Italian  Bye  Grass  (1888). 


CoLLiCTio  Jdkb  29, 1888 
uf  Bloom. 

COLLBCTKD  JCLT  16,  U 
IN  SSKD. 

FcrtlllMd. 

UnfertlUMd. 

Fertllixad.  1  Unftetlto 

Moisture  at  100^  C  ,   . 

Dry  matter,        .... 

9.30 
90.74 

8.96 
91.04 

8.22 

91.78 

7.3 
92.6 

Analysis  of  Dry  Matter. 

Crude  ash, 

"      cellulose,. 

"      fat, 

"      protein  (nitrogenous  mat- 
ter),     .... 
Non-nitrogenous  extract  matter. 

100.00 

7.44 

31.27 

2.04 

9.75 
49.50 

100.00 

7.50 

32.79 

1.39 

7.13 
51.19 

100.00 

8.58 

36  90 

1.90 

9.53 
43.09 

lOO.O 

6.5 

82  3 

2.1J 

6.5 
52  e 

100.00 

100.00 

100.00 

100.( 

Fertilizing  ConstUuenls  of  Italian  Bye  Grass. 


Collected  Juke  29, 18S8. 

Collected  Jdlt  16,  li 

IM  Bloom. 

n 

Seed. 

rertlllzeU. 

UiifcrtUlzed. 

FerUlixed. 

UnftrtUh 

Moisture  at  100°  C,    . 

9.300 

8.960 

9.204 

7.9i 

Calcium  oxide,    .... 

.644 

.639 

.983 

IK 

Magnesium  oxide. 

.357 

.316 

.328 

.2i 

Ferric  oxide,        .... 

.045 

.042 

.065 

.V 

Sodium  oxide,     .... 

.151 

.463 

.795 

.31 

Potiussium  oxide  (4 J  cts.  per  lb  ), 

1.922 

1.184 

2.086 

.9- 

Pho.<5phoric  acid  (6  cts.  per  lb.), 

.546 

.572 

.539 

.5^ 

Nitrogen  (17  cts.  per  lb.),  . 

1.415 

1.039 

1.381 

.9 

Insoluble  matter. 

1.922 

2.602 

2.290 

3.5( 

Valuation  per  ton, 

f7  10 

f  5  22 

t6  24 

»4, 
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OF  Crops  raised  dpon  Field  B  —  Continued. 


Alsike  Clover  {1888). 


Collected  Jcme  21, 1888, 
IN  Bloom. 

COLLECTKD 

Jui.r  18,  1«88, 

IN  .SKKU. 

Fertilized. 

Unfertilized. 

Fertilized. 

°  c,  .       .       .       . 

13.62 
86.48 

1310 
86.90 

'            6.08 

93.92 

of  Dry  MaUer. 

»                  .... 

nitrogenous  matter), 
IS  extract  matter, 

100.00 

16.91 
26  79 
2.19 
16.48 
38.63 

100.00 

9.90 
24.03 

188 
17  66    1 
46.64    ' 

100.00 

8.26 
32.34 

307 
14.77 
41.66 

100.00 

100.00 

100  00 

Fertilizing 

Constituents  of  Alsike  Clover, 

Collected  June  21, 1888, 
IN  Bloom. 

Collk<-ted 
JULY  18, 1888, 

IN  SEBD. 

Fertilized. 

Unfertilized. 

Fertilized. 

°  C. 

13  520 

13100 

6  080 

2.119 

2  608 

2  838 

de, 

.330 
.141 
.299 

.706 
.202 
.273 

.304 
.064 
.209 

B, 

4.308 

1.087 

2.602 

I, 

.716 

.704 

.496 

2.280 

2.440 

2.214 

r, 

.744 

1.102 

.420 

on. 

$12  27 

flO  06 

f  10  34 

Medium  Red  Clover  (1888). 
[Collected  July  6, 1888,  in  bloom,  fertilized.] 
^C 


6.02 
93.98 


100.00 
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Analyses  of  Crops  raised  upon  Field  B  —  Continued. 

Analysis  of  Dry  Matter. 

Cnifie  ash, 8i 

"      cellulose, 29.J 

"fat, 2.( 

"      protein  (nitrogenous  matter), 14  ( 

Nott-nitrogenous  extract  matter, 43  i 

100.( 

Fertilizing  Constituents  of  the  Above  Medium  Bed  Clover, 

:Moi5ture  at  100^  C,       .        .        • 6.0! 

(*ak'ium  oxide, 1.93 

Magnesium  oxide, 41 

Ferric  oxide, •.        .        .        .         .0 

Sodium  oxide, 2( 

IVittissium  oxide, 2.3 

Phosphoric  acid, 4^ 

Nitrogen, 2.1! 

In!fioluble  matter, .21 

Valuation  per  ton, f 9  I 


Mammoth  Red  Clover  (1888). 


Collect  KD  Junk  21. 1888, 
IN  Bloom. 


Fertilized.  '  Unfertilized 


:^Ioisture  at  100°  C, 
!  ivy  matter, 


Analysis  of  Dry  Matter. 
Crude  ash, 

''     cellulose,       .... 

**     fat, 

**     protein  (nitrogenous  matter). 
Non-nitrogenous  extract  matter,     . 


Collkcte 

JCLT  18.  W 
IN  SjEBO. 


Unfertflize 


17.53 

9.36 

82  47 

90  64 

100.00 

100.00 

• 

10.50 

10.50 

33.72 

20.16 

2.26 

1.86 

14.69 

18.50 

38.84 

48.98 

100.00 

100  00 

7.34 
92  66 


100.00 


8.53 
28.65 

2.25 
14.06 
4(551 

100  00 
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OF  Crops  raised  upon  Field  B  —  Continued. 


lizing  Constituents 

of  Mammoth  Red  Clover 

CoLLKCTKD  Jo-k2I,1888, 
IS  Bloom. 

COLLrCTRD 

Jdlt  23,  1888, 

IK  8BED. 

Fertnized. 

UDftrtlUzed. 

UnfcrtiUzed. 

'C 

17.530 

9.360 

7.340 

2.732 

3.978 

2.712 

le, 

.312 
.057 
.512 

.792 
.144 
.558 

.735 
.133 
.098 

» 

2  430 

.504 

1.938 

.726 

.704 

2.680 

1           .513 

i           .421 

2.075 

.261 

.908 

1         1.168 

m, 

t9  26 

$10  57 

$8  00 

Alfalfa  (1888). 


COLLKCTED  JUNK  29, 1888, 

IS  Bloox. 

Fertilized. 

Unfertilized. 

'C, ■  . 

4.68 

4.60 

95.32 

95.40 

\ 

100.00 

100.00 

ncUysis  of  Dry  Mailer. 

7.97 

7.10 

34.39 

32  41 

1.12 

1.04 

[litrogenous  matter), 

3  extract  matter,       .... 

16.27 
40.25 

14.41 
45.04 

100.00 

100.00 

166  AGRICULTURAL  EXPERIMENT  STATION.  [ 


Analyses  of  Crops  raised  upon  Field  B  —  Conduded 

Fertilizing  Constituents  of  Alfalfa, 


COIXKCTKD  J  UWB 

M.V  Bloom. 


Moisture  at  100°  C, 
Calcium  oxide,   . 
Magnesium  oxide, 
Ferric  oxide. 
Sodium  oxide,    . 
Potassium  oxide, 
Phosphoric  acid, 
Nitrogen,    . 
Insoluble  matter. 
Valuation  per  ton. 


4.680 

1.944 
.279 
.050 
.079  I- 

2.038 
.566 

2.481 

.140 

$10  84 


Soja  Bean  {Entire  Plants  Dry), 
[Collected  Aug.  30, 1888,  unfertilized.] 

Moisture  at  100^  C, 

Dry  matter, 


Crude  ash, 
"      cellulose, 
"      fat,      . 


Analysis  of  Dry  Matter. 


"      protein  (nitrogenous  matter). 
Non-nitrogenous  extract  matter,  . 


Fertilizing  Constituents  of  the  Above  Soja  Bean. 


Moisture  at  100°  C, 
Calcium  oxide. 
Magnesium  oxide,  . 
Ferric  oxide,    . 
Sodium  oxide, . 
Potassium  oxide. 
Phosphoric  acid. 
Nitrogen, 

Insoluble  matter,     . 
Valuation  per  ton,  . 
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4TUCKY  BLUE  GRASS.      FERTILIZED. 


1TUCKY  BLUE  GRASS,  UNPERTIUZED 


RED  COB  EMSILAG£  CORN. 
FERTILIZED. 


RED  COB  ENSILAGE  CORN. 
FERTILIZED. 


KHARA^LOV  ER^ 

JN  FOIN.  FERTILIZBD. 


KM AR A  CLOVER  ^^ 

JliPOIN.  UNFERTILIZED. 


;ADOW  FESCUE.        FERTILIZED. 


RED  COB  ENSILAGE  CORN. 
FERTILIZED.   ' 


.mUM_REp_ClPVER, 

5IKE  CLOVER.  FERTILIZ^Dl 


RED  COB  ENSILAGE  CORN. 
FERTILIZED. 


ARK  CORN. 


FERTILIZea 


X 

r 


a 
o 


lU 

< 

u 

(0 


I 

ill 


168  AGRICULTURAL  EXPERIMENT  STATION.  [Jan 


III.     Experiments     with    Field  and    Garden    Crops 
(Fields  C  and  D,  1889.) 

A  short  description  of  the  work  carried  on  upon  thes* 
fields  during  the  preceding  year,  1888,  may  serve  as  ai 
introduction  to  a  brief  statement  of  the  course  adopted  ii 
1889. 

Fitld  Gy  1888, —  This  field  comprises  an  area  328  fee 
long  and  183  feet  wide.  It  was  ploughed  the  previous  fall 
and  again  April  26  ;  it  was  harrowed  soon  after,  and  fertilize( 
broadcast  at  the  rate  of  six  hundred  pounds  of  fine-groun( 
bones  and  two  hundred  pounds  of  muriate  of  potash  per  acre 
The  field  is  divided  into  two  parts,  running  from  east  h 
west ;  they  are  separated  from  each  other  by  a  passageway 
three  feet  wide.  The  northern  half  of  the  field  is  70  fee 
wide  and  328  feet  long ;  the  southern  half  is  the  same  length 
but  109  feet  wide. 

The  latter  was  again  subdivided  into  three  equal  parts 
each  111  by  109  feet,  or  11,990  square  feet.  The  east  en( 
of  this  field  was  planted  with  a  mixture  of  vetch  {vide 
sativa)  and  oats  (variety  Western).  The  middle  divisioi 
was  planted  the  same  day  with  serradella  and  the  westeri 
with  Southern  cow-pea.  Vetch  and  oats  were  seeded  broad 
cast,  and  serradella  and  Southern  cow-pea  in  drills,  thre< 
feet  three  inches  apart. 

The  northern  half  of  Field  C  was  occupied  by  a  series  o 
crops  in  rows,  running  north  and  south,  three  feet  thre< 
inches  apart,  with  the  exception  of  the  carrots,  which  wen 
planted  in  rows  fourteen  inches  apart.  The  crops  wen 
arranged  in  the  following  order,  beginning  at  the  east  end :  — 

Dan  vers  carrots,  ninety  rows. 

Welcome  oats,  three  rows. 

Hairy  vetch  (  Vicia  villosa) ,  one  row. 

Small  pea  (Lathyrus  sativus) ,  one  row. 

Sulla  (Hedysarum  coronaria),  one  tow. 

Bird's-f oot  clover  (Lotus  corniculatus) ,  three  rows. 

Lotus  villosus^  three  rows. 

Sweet  clover  {Melilotus  cdba)^  three  rows. 

Early  cow-pea,  one  row. 
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UiLchlasna  luxurians) ,  two  rows, 
one  row. 

triped  rice,  one  row. 
far  cane,  seven  rows, 
je  cane,  fifteen  r«w8. 
r  cane,  fifteen  rows. 


of  the  plants,  with  the  exception  of  the  carrots, 
etch  and  Southern  cow-pea,  were  sent  on  by  the 
Bs  Department  of  Agriculture.  (For  details, 
lual  report,  pages  115  to  120.) 
1889. — The  entire  area  of  both  divisions  of 
s  carefully  prepared  in  a  similar  manner  as  in 
g  spring.  It  was  ploughed  and  harrowed  April 
tilized  broadcast  with  fine-ground  bone  and 
otash,  at  the  rate  of  six  hundred  pounds  of  the 
wo  hundred  pounds  of  the  latter.  The  entire 
f  of  the  field  was  planted  with  roots,  while  the 
f  was  used  for  raising  a  variety  of  fodder  and 
.  The  majority  of  the  seeds  used  in  this  con- 
sent on  by  the  United  States  Department  of 
others  came  from  parties  more  or  less  directly 
I  the  particular  variety  sent  on  for  trial ;  some 
of  reliable  parties.  Most  of  these  seeds  were 
ly  for  the  purpose  of  studying  their  particular 
ptation  to  our  climate  and  soil,  to  secure  suitable 
analysis,  and  to  ascertain  their  relative  propor- 
tial  nutritive  constituents.  As  this  part  of  our 
es  exceptional  accommodation  for  analytical 
to  be  largely  deferred  to  a  more  favorable  part 
This  circumstance  must  serve  as  our  excuse 
g  some  analyses  of  the  crops  raised  in  1888  for 
on  the  present  occasion. 


1 


C: 

I 


yf  the  Principal  Crops  raised  on  the  Southern 
ion  of  Field  Cj  beginning  at  the  West  End. 

rula-baga  turnips  of  Delano  Moore,  Presque 
o  rows,  109  feet  long  and  2  feet  apart,  were 
3.  The  young  plants  appeared  above  ground 
ly  were  thinned  out  in  the  rows  to  eight  inches 
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of  space  between  them,  July  1,  and  subsequently  kept  cleai 
from  weeds  by  a  periodical  use  of  the  cultivator  and  the  hoe 
A  blight  which  appeared  during  the  first  week  of  August  oi 
the  leaves  did  considerable  injury  to  the  earlier  foliage  ;  th 
later  leaves  suffered  less  seriously.  The  crop  was  harvester 
October  22  ;  the  roots  weighed  170  pounds.  Photograph 
representing  fair  specimens  of  the  roots  will  be  found  farthe 
on.  An  analysis  stating  the  composition  of  a  medium-size< 
root  is  reported  at  the  close  of  this  chapter. 

Lant's  Sugar  Bett.  —  The  seeds  used  in  this  case  wer 
sent  on  by  C.  H.  Lane  of  Middlebury,  Vt.  The  arej 
occupied  by  the  plant  measured  1,090  square  feet.  Th 
seeds  were  planted  in  rows  two  feet  apart,  Mny  3 ;  th 
young  plants  appeared  above  ground  May  11 ;  they  wer 
thinned  out  in  the  rows  to  six  inches  space  between  them 
June  18,  and  kept  clean  from  weeds  by  cultivator  and  ho 
in  the  same  manner  as  the  previously  described  crop.  Th 
first  growth  of  leaves  suffered  seriously  from  a  blight,  th 
later  leaves  were  entirely  free  from  blight,  and  made  a  vigor 
ous  growth.  The  crop  was  harvested  October  19  ;  it  weighe( 
610  pounds,  without  the  leaves.  A  photograph  of  differen 
sizes  of  the  roots,  and  an  analysis  stating  the  composition  o 
a  medium-sized  root,  will  be  found  farther  on. 

Saxon}/  Sugar  Beet.  —  This  crop  occupied  an  area  o 
15,587  square. feet.  The  seed  was  sown  in  rows  two  fee 
apart,  to  admit  the  use  of  a  one-horse  cultivator,  May  3 
The  seeding  was  heavy ;  five  and  one-half  ounces  of  see( 
were  used.  The  young  plants  were  thinned  out  and  treate< 
like  the  previously  stated  crop.  The  unfavorable,  cold,  we 
weather  during  the  fore  part  of  the  summer  season  affecte( 
this  crop  in  a  similar  way  as  the  preceding  root  crops 
Insects  and  a  blight  destroyed  almost  entirely  the  first  lea 
growth.  The  later  leaves  were  vigorous,  and  apparently 
free  from  blight.  The  roots  were  harvested  October  19 
they  weighed  6,450  pounds,  or  nine  tons  per  acre,  whicl 
is  about  one-half  an  average  crop.  Photographs  and  « 
chemical  analysis  accompany  these  statements. 

Carrots  J  Danvers. — The  land  occupied  by  this  crof 
measured  18,420  square  feet ;  the  seed  was  sown  in  rows, 
leaving  fourteen  inches  of  space  between.  May  13  ;  fourteec 
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jeed  were  used  for  that  purpose.  The  plants 
ay  21 ;  they  were  thinned  out  by  hand  in  the 
two  to  three  inches  apart.  The  crop  was  kept 
leding  with  the  hand  and  the  hoe.  The  leaves 
lewhat  from  blight  during  the  earlier  part  of  the 
ugust.  The  roots  were  harvested  October  17  ; 
d  11,390  pounds,  or  13 J^  tons  per  acre. 
)us  influence  of  an  unfavoral)le  season  on  the 
root  crops  has  been  a  marked  one.  The  roots 
smaller  than  in  preceding  years ;  this  circum- 
es  with  particular  force  to  the  different  varieties 
lets  on  trial.  The  crops  have  fallen  behind  in 
nore  than  fifty  per  cent,  of  a  fair  average  yield, 
f  carrots  is  one-third  less  than  that  obtained  in 
ears. 


of  Crops  raised  on  the  Northern  Division  of 
Field  C. 

on  of  Field  C  is  70  feet  wide  and  328  feet  long, 
t  in  rows  from  two  to  three  feet  apart,  as  cir- 
may  advise.  Most  of  the  crops  raised  here 
m  trial,  to  study  their  general  adaptation  to  our 
late ;  a  few  rows  represent  in  most  instances  the 
lie  area  occupied  by  each  of  them.  In  many 
lerely  a  sufficient  amount  is  raised  to  secure 
iples  for  chemical  examination.  Wherever  the 
le  field  and  in  the  laboratory  are  encouraging, 
der  crops  new  to  our  section  of  the  country  are 
larger  fields  will  be  devoted  subsequently,  to 
apective  agricultural  merits  on  a  becoming  scale, 
introduction  of  reputed  forage  crops  into  farm 
las  everywhere,  in  various  directions,  promoted 
of  agricultural  industry.  The  desirability  of 
a  greater  variety  of  fodder  plants  into  our  farm 
t  is  generally  conceded.  In  choosing  plants  for 
J,  it  seems  advisable  to  select  crops  which  would 
Lsly  supplement  our  leading  fodder  crops  (aside 
)ducts  of  pastures  and  meadows), — the  fodder 
m  stover. 


fii«i 
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A  more  detailed  discussion  of  this  important  question  maj 
be  found  in  our  fifth  annual  report,  page  88,  and  sixtl 
annual  report,  page  115. 

The  crops  were  arranged  in  the  following  order,  beginninc 
at  the  west  end  :  — 

Erfurt  earliest  cauliflower,  two  rows. 
Early  snowball  cauliflower,  two  rows. 
'  Haines  No.  64  tomato,  two  rows. 
Hondaras  sorghum,  seven  rows. 
New  orange  sorgham,  seven  rows. 
Kansas  orange  sorghum,  seven  rows. 
Price's  new  hybrid  sorgham,  seven  rows. 
Early  Tennessee  sorghum,  seven  rows. 
Bokhara  clover  (Melilotus  alba)^  three  rows. 
Bokhara  clover  {Melilotus  cmruleua)^  three  rows. 
Lotus  villosusy  two  rows. 
Pyrethrum  roseum^  one  row. 
Sulla  (Hedysarum  coronaria)^  one  row. 
Pease,  one  row. 

Dwarf  Lima  beans,  one-half  row. 
Early  cow-pea,  one  and  one-half  rows. 
Black  soja  bean,  five  rows. 
Blue  lupine,  two  rows. 
Cow-pea,  three  rows. 
Horse  bean,  three  rows. 
Japan  clover  {Lespideza  striata)  j  five  rows. 
Chapman  honey  plant,  three  rows. 
New  Japanese  buckwheat,  seventeen  rows. 
Common  barley,  fifteen  rows. 
Hulless  black  barley,  fifteen  rows. 


m 


SRIMENTS    WITH    FIELD    AND    GARDEN    CROPS. 


*  ♦^'   •>  - 


It  . 


H» 


American  Bote  Baga  Turnips. 


tntiBUT  *  ^#rrr«.  fumnM  Co,  STAtf 


"1 


SBIMENTS    WITH    FIELD    AND    GARDEN    CROPS. 


Saxony  Sugar  B«eto. 


crt. 

t  ?- 


1 


Lane's  Sugar  Beets. 


ft>   -    «  B      ^' 


II' 

I 


^ 


<  ' 
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HELD  "C"  1889. 


iRtCAMRyTA  B^CAXy(|N.iP«.'CABBAGe  AND 

CAULlFUOWERi 

HONDURAS 

NEW  ORANGE 
SORGHUM. 


SUGAR  BEETS. 


CARROTS. 


KANSAS  ORANGE 
SORGHUM. 


PRICES 

New    HYftRID 

SOf^OMUM. 

BARLY 
TBNNESSeE 
SORGHUM, 


MISCELLANEOUS 
FODDER  CR0P5. 


COMMON 
BARLEY. 


HULLESS 

BLACK 
BARLEY. 


N. 


E. 
SCALE,4R0D5TO  I  INCH. 
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FIELD  D,  1888.* 


Excelsior 
SugTftT  Beet. 


Improved 
Imperial. 


Lane's 
Sugrar  Beet. 


RuB'n  Rhubarb. 


.  Field  D,  1888,  —  This  field  is  328  feet  long  and  70  fe< 
wide,  covering  an  area  of  22,960  square  feet.  It  has  bee 
used  during  previous  years  for  the  raising  of  a  variety  < 
garden  and  field  crops,  on  a  larger  or  smaller*  scale.  Th 
soil  has  been  usually  ploughed  late  i 
the  fall  and  early  in  the  succeedin 
spring.  The  manure  has  been  applie 
in  every  instance  early  in  the  spring 
after  ploughing,  and  subsequentl 
slightly  harrowed  under.  With  tt 
exception  of  the  potato  plats  used  fc 
studying  the  causes  of  the  scab  o 
potatoes,  but  one  fertilizer,  consistin 
of  fine-ground  bones  with  muriate  c 
potash,  six  hundred  pounds  of  th 
former  and  two  hundred  pounds  of  th 
latter  per  acre,  has  been  used  upo 
this  field.  The  distribution  of  th 
crops  raised  during  the  year  1888  ma, 
be  seen  from  the  accompanying  sketch 
Some  analyses  of  crops  raised  durin, 
that  year  are  for  stated  reasons  pul 
lished  farther  on  for  the  first  time,  i 
connection  with  analyses  made  of  crop 
raised  during  the  present  year. 

1889.  — The  preparation  of  the  soil 
as  well  as  the  system  of  manuring,  wa 
in  all  its  details  the  same  as  in  th 
preceding  years.  The  crops  wer 
planted  in  rows,  and  kept  clean  by  th 
timely  use  of  the  cultivator  and  th 
hoe.  They  were  arranged  in  the  fol 
lowing  order,  beginning  at  the  was 
end  of  the  field  :  — 

Red-cob  Ensilage  Com.  —  The  see< 
was  sent  on,  with  a  request  for  a  trial 
by  D.  I.  Bushnell  &  Co.,  St.  Louis 
Mo.  An  area  of  5,460  square  feet  wa 
assigned  in  this  field  for  our  obsei-vation.  The  seed  wa 
planted  May  7  ;  the  young  plants  appeared  above  ground  in 


Potatoes, 
Plat  1. 


Potatoes, 
Plat  2. 


Potatoes, 
Plat  8. 


Garden 
Veeretables. 


Vilmorin 
Suerar  Beet. 


^- 


i 


*  Scale,  4  rods  to  1  iDch. 
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1.     Red  Cob  Ensilage  Corn. 


2.    Pride  of  the  North  Corn. 


t 


•  1:     r 


ir 


f 

it:- 


^^. 


8.    Minnesota  King  Corn. 


4.    Oark  Com. 


*♦}»'«••'  A  itin»  'w'*'  »•  Cs,  .v'«r»  /■ 


^1 


*    ; 
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FIELD  D,  1889.* 


8  were  first  noticed  July  30.  The  growth 
this  time  70  inches  in  height ;  it  was  105  inches 
ppearance  of  silk.  The  field  looked  extremely 
handsome  at  this  stage  of  the  growth, — middle 
The  leaves  died,  however, 
^  beginning  at  the  lower 
ilks.  Most  of  the  foliage 
Idle  of  the  stalks  was  dead 
jrnels  began  to  glaze  over, 
leasured  10^  feet  in  height 
ctober  2.  The  ears  were 
ite  not  yet  fully  matured ; 


i 


\o  to  a  considerable  degree 


Potatoes. 
Plat  3. 


Potatoes, 
Plat  2. 


Potatoes, 
Plat  1. 


their  general  development. 

475  pounds  of  ears  and 
I  of  stover. 

ptionally  cool  and  wet 
3g  the  months  of  July  and 
>  doubt  largely  contributed 
^factory  termination  of  our 
tured  crop.     Late  matur- 

of  corn  ofier  but  little® 
us  for  a  successful  curing, 
ensilage  has  been  referred 
•eceding  pages  (Field  B). 
character  of  a  well-matured 
handsome  corn  may  be 
a  description  and  photo- 
ar  sent  on  to  the  station, 
farther  on. 

( Beauty  of  Hebron ) .  — 
"or  several  years  assigned 
o  study  the  causes  of  scab 
d  and  manured  in  exactly 
nner  as  in  previous  years, 
anted  with  healthy  tubers, 
young  crop  showed  itself 
mly  over  the  entire  field, 
blight  appeared  at  the  close  of  the  month  of 
ead  so  rapidly  that  it  killed  within  a  week  the 


Bed-cob 
Ensilage  Corn. 


Bus'n  Bhubarb. 


Minn.  Kinsr  Corn. 


Common  Oats. 


Improved 
American  Oats. 


Hargrett's 
White  Oats. 


H 


*  Scale,  4  rods  to  1  inch. 
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entire  vines.  The  crop  was  harvested  without  delay,  j 
proved  a  total  failure ;  the  tubers,  almost  without  an  excsc 
tion,  were  full  of  scab  and  soon  rotted* 

The  experiments  regarding  the  ciuise  of  scab  on  potato^ 
which  for  several  years  past  have  bt^en  carried  on  upon  t] 
part  of  our  field,  have  been  trans^tVrred  to  Field  E;  tb 
have  been  placed,  since  the  beginning  of  l$S^J^  under  t 
special  direction  of  Prof.  J.  E.  Huiiiplirey.  Hi*;  ^htbornl 
report  regarding  his  studies  of  scab  and  other  plant  diseas! 
which  forms  a  pail  of  this  repoii,  cannot  fail  to  oii^j 
the  attention  of  all  parties  interested  in  tbe  sit!y«ct  d 
cussed. 

Minnesota  King  Com. — Two  samples  were  sent  on 
Northrup,  Braslan  &  Goodwin  of  Mhiueapoli^,  Minn,  T 
rows  were  planted  May  14 ;  the  plants  reached  a  height 
6(>  inches  and  matured  during  the  tirsst  week  of  Sept^mb 
They  compared  well  with  other  medium-sized  variet 
current  in  our  vicinity ;  no  special  merits  were  notic( 
The  general  cliaracter  of  the  corn  may  Ije  judged  froa 
short  description  and  photograph  which  may  1)©  fou 
farther  on. 

Oats.  —  Three  varieties  were  planted*  Tlie  seeds  of  t 
varieties  —  "  Hargett's  White"  (Seizure)  and  ^rlinpro^ 
American"  —  were  sent  by  the  United  8tates  Dopartnn 
of  Agriculture  ;  the  third  variety j  commonly  called  *•  O 
necticut  Valley  Oats,"  was  secured  from  a  farmer  in  i 
vicinity.  The  latter,  one  of  the  most  prominent  ho 
varieties  of  oats,  was  included  in  our  c»bservution  for  i 
purpose  of  comparing  the  individnal  merits,  if  any,  of  i 
different  varieties  on  trial,  as  far  as  practicable  under  cj 
responding  circumstances.  The  seeds  were  planted,  ei 
fifteen  rows,  two  feet  apart.  The  main  diflerence  in  i 
advancing  growth  consisted  in  a  (leer)-green  color  of  i 
Improved  American.  The  latter  ex<  eeded  the  other  variet 
by  three  inches  in  height  at  the  cltjse  of  tbe  sea&ion, 
matured  about  the  same  time,  and  were  cut  on  the  same  di 
July  19.  When  harvested,  July  23,  the  entire  crop  of 
Hargett's  White  weighed  360  poun<k  ;  of  the  home  varie 
weighed  350  pounds ;  of  the  Improved  Americjin,  weigl 
390  pounds. 


IMBNT8    WITH    FIELD    AND    GARDEN    CROPS. 


if 


l\ 


r 
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Russian  Rhubarb  Roots. 
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ir  grain  crops  suffered  more  or  less  from  smut, 
ras  evidently  not  favorable  for  comparative  trial 
s. 

\hubarh,  —  Some  years  ago  a  small  sample  of 
3  plant  was  sent  on  to  the  station  by  the 
the  American  Retail  Druggist  Association,  with 
to  experiment  with  them  upon  our  fields.  The 
resented  as  genuine  by  an  officer  of  the  Bussian 
who  procured  it  for  the  association.  Several 
from  this  seed  have  been  for  a  number  of  years 
ry  successfully  on  our  ground.  Well-matured 
1  collected  every  year,  and  some  of  it  was  sown 
).  Quite  a  number  of  roots  have  been  collected 
TUggists.  Parties  interested  in  the  question  of 
for  medicinal  purposes  can  secure  a  specimen 
irly  applied  for.  An  attempt  has  been  made  to 
t  picture  of  the  roots  in  different  positions  by 
phs  accompanying  this  chapter.  Photographs 
dnd  of  crop  have  in  every  instance  been  taken 
bance  from  the  camera,  that  their  relative  sizes 
erved. 


p 


/  tlie    Ears    of  Corn   illustrated   by  the  Following 
Photographs, 

ensilage   corn,    a   dent  variety   mentioned   in    this 

he  North  corn,  a  dent  variety  largely  grown  upon  the 

grounds. 

I  king  corn,  a  dent  corn  mentioned  in  this  chapter. 

1,  a  flint  corn  which  has  served  for  our  observations 

dA. 
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w  3 

c  1 

^^ 

J«5 

^ 

Js 
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16 

54 

H 

396 

3:59 

57 

1 :  5.95 

.97 

16 

46 

8 

205 

178 

27 

1 :  6.59 

.25 

8 

44 

7i 

157 

110 

47 

1 :  2.34 

.31 

8 

48 

8i 

159 

128 

31 

1:4.13 

.336 

*  One  ounce  equals  about  thirty  grams. 
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Teosinte  (Euchloena  luxuriana). 

[Collected  Sept.  7,  1888,  io  fall  bloom.] 

Fer< 

:^Ioisture  at  100°  C, i 

I)r}'  matter, 9 

10 
AncUysis  of  Dry  Matter. 

Crude  ash, 

"      cellulose, 2 

"fat, 

"      protein  (nitrogenous  matter) 

Non-nitrogenous  extract  matter, 5 

IC 
In  green  material,  moisture  89.42  per  cent. ;  dry  matter,  10.58  per  < 


Fertilizing  Constituenis  of  Teosinte, 

Moisture  at  100°  C, ( 

Calcium  oxide, 1 

Magnesium  oxide, 

Ferric  oxide, 

Sodium  oxide,         .        .        .  * 

Potassium  oxide  (4 J  cents  per  pound), I 

Phosphoric  acid  (6  cents  per  pound), 

Nitrogen  (17  cents  per  pound), ] 

Insoluble  matter, 

Valuation  per  ton, t 


Lotus  viUosus  {Second  Year's  Growth). 

[Collected  Jane  21, 1889,  in  fall  bloom.] 

Pel 

Moisture  at  100°  C, j 

Dry  matter, i 

1( 
Analysis  of  Dry  Matter. 

Crude  ash, 

"     cellulose, * 

"     fat 

"      protein  (nitrogenous  matter), 1 

Non-nitrogenous  extract  matter, I 

1( 
In  green  material,  moisture  83.37  per  cent. ;  dry  matter,  16.63  per 
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^jotus  viUosus  (First  Yeqr^s  Grovoth) . 

[Collected  Sept.  7, 1888,  bloomiog.] 

Per  Cent. 

C 12.36 

87.64 

100.00 
Analf/sis  of  Dry  Matter. 

. 8.30 

.        .  15.07 

2.69 

litrogenous  matter), 16.12 

extract  matter, 67.82 

100.00 
rial,  moisture  88.63  per  cent. ;  dry  matter,  11.37  per  cent. 

fertilizing  Constituents  of  Lotus  viUosus. 

C, 12.360 

2.861 

d 615 

148 

633 

(4 J  cents  per  pound), 1.550 

(6  cents  per  pound), 500 

its  per  pound), 2.259 

, 1.053 

Q, f  9  60 

Suila  (Hedysarum  coronaria) . 

d  Oct.  3,  1888,  at  the  close  of  the  period  of  blooming.] 

Per  Cent, 
C, 10.46 

89.54 

100.00 
Analysis  of  Dry  Matter. 

8.77 

12.38 

3.16 

litrogenous  matter), 17.03 

extract  matter, 58.66 

100.00 
•ial,  moisture  74.21  per  cent. ;  dry  matter,  25.79  per  cent. 


IP  »   ^ 


<1 
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Fertilizing  Constitttents  of  SuUa, 

Per( 

Moisture  at  100^  C, 10. 

Calcium  oxide, 2. 

Magnesium  oxide, 

Ferric  oxide, 

Sodium  oxide, 

Potassium  oxide  (4 J  cents  per  pound), 1 

Phosphoric  acid  (6  cents  per  pound),     . 

Nitrogen  (17  cents  per  pound), 2 

Insoluble  matter, 

Valuation  per  ton, flC 

Hairy  Vetch  {Vicia  villoaa). 

[Collected  Sept.  3, 1888,  blooming  ] 

Per 

Moisture  at  100^  C, 

Dry  matter, 9 

10 
Atmlt/sis  of  Dry  Mailer. 

Crude  ash, 

"      cellulose, 3 

"fat, 

"      protein  (nitrogenous  matter), 1 

Non-nitrogenous  extract  matter, 3 

10 

In  green  material,  moisture  78.01  percent  ;  dry  matter,  21  99  perc 

Bokhara  or  Sweet  Clover  {Melilotus  alba). 

[Collected  Oct.  3,  1888,  at  the  close  of  the  period  of  blooming.] 

Per 

Moisture  at  100"  C, 

Dry  matter, 9 

10 
Analysis  of  Dry  Matter. 

Crude  ash, 

"      cellulose, 2 

"fat, 

"      protein  (nitrogenous  matter), 1 

Non-nitrogenous  extract  matter, 6 

10 
In  green  material,  moisture  76.52  percent. ;  dry  matter, 23.48 perc 
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Fertilizing  Constituents  of  Bokhara  Clover, 

Per  Cent 

)"C., 6.360 

1.938 

ide, 373 

028 

.077 

le  (4J  cents  per  pound), 1.673 

i  (6  cents  per  pound), 436 

pnts  per  pound), 1,770 

5r, 013 

x)n,  .        .        .  |7  96 

MdUotiLS  casruleus, 

illected  Aug.  6, 1889,  somewhat  pest  lilooming.] 

Per  Cent. 

FC, 8.22 

91.78 

100.00 
Analysis  of  Dry  Matter, 

14.87 

J 27.17 

1.67 

(nitrogenous  matter), 13.07 

IS  extract  matter, 43.22 

100  00 

zrtilizing  Constituents  of  Melilotus  cceruleus. 

>°C 8.220 

1.449 

ide, 260 

349 

270 

e  (4J  cents  per  pound), 2.796 

I  (6  cents  per  pound), 644 

mts  per  pound), 1.919 

jr, 4.008 

on, $9  65 

Danvers  Carrots. 

[Grown  on  Field  C,  1888.] 

Per  Cent. 

^C, 90.05 

9.95 

100.00 


f 
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4 


^ 


Analysis  of  Dry  Matter, 

Crude  ash, 8.2i 

"      cellulose, 10.21 

"      fat 1.6 

"      protein  (nitrogenous  matter), 7.9 

Non-nitrogenous  extract  matter, 71.8 

100.0 
Nutritive  ratio,  1 :  9.17. 


Carrot  Tops  (Danvers). 

[Collected  Oct.  31, 1889,  two  weeks  after  harvesting.] 

PerOeu 

Moisture  at  100°  C 9.7 

Dry  matter, 902 

100.C 
Analysis  of  Dry  Master, 

Crude  ash, 1S.J 

"      cellulose, 13.6 

"      fat, 2.C 

"      protein  (nitrogenous  matter),    .        .         .        .         .         .  20.1 

Non-nitrogenous  extract  matter, 60.S 

100.( 
In  green  material,  moisture,  76.79  per  cent. ;   dry  matter,  23.21  per  cen 


Sugar  Tests  of  Sorghum  (1889). 
[Per  Cent.] 


Moisture 
at  Wf  C. 

Olucose. 

Sacrose. 

Total 
Sugar. 

Early  Tennessee  (over-ripe) , 

77.43 

1.79 

3.21 

5.0( 

Price's  New  Hybrid  (ripe),   . 

77.80 

2.92 

3.78 

6.7( 

Kansas  Orange  (green). 

80.67 

2.38 

3.63 

6.0] 

New  Orange  (green),    . 

78.30 

2.96 

3.85 

6.81 

Honduras  (green). 

77.55 

3.08 

4.01 

7.01 
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Beets,  Fidd  D  (1888). 
srBeet;  II.  Improved  Imperial ;  (?)  III.  VllAiorin  Sugar  Beet.] 


Pee  Cent. 

I. 

II. 

III. 

PC,    . 

86.95 

90*60 

86.73 

13.05 

9.40 

13.27 

100.00 

100.00 

100.00 

s  of  Dry  MaUer. 

3.21 

10.09 

5.70 

s 

6.83 

7.83 

4.82 

.72 

1.80 

.78 

(nitrogenous  matter), 

8.74 

12.78 

8.45 

IS  extract  matter, 

81.50 

67.50 

80.30 

100.00 

100.00 

100.00 

9.84 

3.45 

7.24 

Fertilizing  Constituents  of  the  Above  Beets. 


>°C., 
ide, 


e,  . 
i,   . 

jr,  . 
on, 


I 


ifl 
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BeetSj  Field  D  (1888). 

[IV.  Lane'8  Sugar  Beet;    V.  New  Market  Gardener  Beet;    VI.  Eclipse  Beet; 
VII.  Osbom'8  Selected  Beet.] 


Per  Ckmt. 

IV. 

V. 

VI. 

VII 

Moisture  at  100°  C 

84.06 

89.65 

90  25 

88.» 

Dry  matter,       ..... 

15.44 

10.33 

9.75 

11.2 

100.00 

100.00 

100.00 

100.0 

Anali/sis  of  Dry  Matter. 

Crude  ash, 

6.87 

7.21 

9  77 

7.8 

"      cellulose,        .... 

6.17 

7.56 

7.22 

6.7 

"      fat, 

.66 

.59 

.74 

.C 

**      protein  (nitroofonous  matter), 

10.63 

14.29 

15.40 

14.4 

Non-nitrogenous  extract  matter,      . 

75.67 

70.35 

66.87 

70  8 

100.00 

100.00 

100.00 

100.0 

Fertilizing  Consiiiuents  of  the  Above  Beets, 


Moisture  at  100°  C, 
Calcium  oxide,    . 
Magnesium  oxide, 
Ferric  oxide. 
Sodium  oxide,     . 
T^otassium  oxide. 
Phosphoric  jvcid, 
Nitrogen,    . 
Insoluble  matter, 
Valuation  per  ton. 


PsB  Cbmt. 
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rmination  of  Albuminoid  Nitrogen  (1888) . 


Pkr  Cknt.  iji  Drt  Mattrr. 

Albamlnoid 

Xon-albumi- 

Total 

Nitrogen. 

nold  N'itrogen. 

NItrogiMi. 

.58 

.82 

1.40 

-8^ 

1.19 

2.04 

.50 

.85 

1.35 

.67 

1.03 

1.70 

• 

.70 

1.53 

2  29 

.84 

1.63 

2.47 

.78 

1.53 

2.31 

Potatoes  {1887), 

ihy  tubers ;  II.  Beauty  of  Hebron,  healthy  tubers ;  III.  Beauty  of 
,  healthy  tubers ;  IV.  Beauty  of  Hebron,  scabby  tubers.] 


Pbr  Cent. 

I. 

II. 

III. 

IV. 

lire,    .... 

80.20 

80.73 

81.53 

82.15 

atter. 

19.80 

19.27 

18.47 

17.85 

100.00 

100.00 

100.00 

100.00 

of  Dry  Matter, 

5.17 

5.17 

6.27 

6.35 

B,         .          .         .          . 

1.91 

3.32 

3.22 

3.55 

0.62 

0.57 

0.52 

0.58 

(nitrogenous  matter) , 

10.74 

9.58 

9.73 

10.70 

03  extract  matter,     . 

81.56 

81.36 

80.26 

78.80 

100.00 

100.00 

100.00 

100.00 

j-ogen,  in  dry  matter, 

.91 

.73 

.77 

.92 

d    nitrogen,  in    dry 

.80 

.80 

.79 

.79 

)gen,  in  dry  matter, . 

1.71 

1.53 

1.56 

1.71 

L 
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Tabular  Statement^  showing  the  Loss  in  Weighty  by  Evaporatioi 
Moisture^  of  Two  Potatoes  {Beauty  of  Hebron)  kept  in  a  1 
Cellar. 

[Weight  of  potatoes  Sept.  13,  1887 :  No.  1,  103.1210  grams;  No.  2,  90.5225  grai 


DATE  OF  WEIGHING. 


18S7. 

September  26, . 
October  10, . 
October  24,  . 
November  7, . 
November  21, . 
December  5, . 
December  19,  . 

January  2, . 

January  16, . 

Januaiy  30, . 

February  13, . 

February  27, . 

March  12, . 

March  28, . 

April  9, . 


Pkr  Ckht.  ok  Oiigixal 

Wkight  Ix>st  uncb 
Preckdino  Wkighixo. 


Per  Cent,  op  Orioixj 
Weight  Lost  sisci 
Sept.  H,  1887. 


1.43 
.74 

.67 
.55 
.50 
.52 
.55 

.55 
.66 

.89 
1.47 
1.71 
2.23 
2.01 


1.43 
.72 
.66 
.53 
.48 
.51 
.52 

.53 

.68 

.70 

.93 

1.41 

1.78 

2.20 

1.88 


I'oUto  No.  1. 

Potato  X 

1.43 

1.45 

2.17 

2.1^ 

2.84 

2.81 

3.39 

8.35 

3.89 

8.8( 

4.41 

4.31 

4.96 

4.85 

5.51 

6.3( 

6.17 

6.0^ 

6.83 

7.72 

9.19 

10.90 

1313 

15.14 


Both  potatoes  began  to  sprout  Jan.  7, 1888. 
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American  Ruta-baga  Turnips  {1889), 

Per  Cent 

0"C 91.76 

8.25 

100.00 
Analysis  of  Dry  Matter. 

11.89 

e 13.12 

1.26 

(nitrogenous  matter), 11.46 

us  extract  matter, 62.27 

100.00 
Hng  Constituents  of  American  Ruta-baga  Turnips. 
O^C 91.750 

083 

ide, 030 

005 

009 

le,  . 468 

d, 106 

151 

er, 015 

ton, f  1  04 

Lane* 8  Sugar  Beet  (Field  (7,  1889). 

Per  Cent. 
0°C., 90.13 

9.87 

100.00 
Analysis  of  Dry  Matter, 

14.54 

e, 9.69 

83 

(niCi'ogenous  matter), 13.01 

OS  extract  matter, 61.93 

100.00 
'ertilizing  Constituents  of  Lane's  Sugar  Beet, 

)°C.,   .    . 90.130 

062 

ide, 043 

.007 

006 

le 720 

d, 134 

205 

Br, 038 

ton, fl  47 


% 
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Saxony  Sugar  Beet  {Field  C,  1889). 

PwC 

Moisture  at  100°  C, 88 

Dry  matter, 11 

100 
Atialysis  of  Dry  Matter, 

Crude  ash, 9 

"      cellulose, 6 

"      fat,      * 

**      protein  (nitrogenous  in attc»r), IC 

Non-nitrogenous  extract  matter, 73 

IOC 
Fertilizing  Constituents  of  Saxony  Sugar  Beet, 

Moisture  at  100^  C, 88.: 

Calcium  oxide, .< 

Magnesium  oxide, .i 

Ferric  oxide, .< 

Sodium  oxide, ,< 

Potassiiun  oxide, i 

Phosphoric  acid, 

Nitrogen, 

Insoluble  matter, J 

Valuation  per  ton, f  1 
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ERIMENT8   WITH    GrEEN   CrOPS   FOR    SuMMER 

EED  OF  Milch  Cows.     (Field  F.) 

selected  for  the  raising  of  green  fodder  crops 
mts  with  milch  cows  (see  second  feeding  ex- 
tge  48  of  this  report),  had  been  used  for  a 
ars  as  a  meadow  for  the  production  of  hay. 
all  of  1887,  a  piece  of  land,  300  feet  long  and 
le,  was  ploughed,  and  the  succeeding  spring, 
a  proper  mechanical  condition  was  secured, 
a  with  Hungarian  grass.     After  this  crop  was 

0  a  silo,  the  soil  was  turned,  and  left  in  that 

1  following  year. 

[n  working  out  our  plans  for  future  experiments 
eld,  it  was  decided   to   turn  the  still  existing 
available  plant  food  to  account  for  the  raising 
cow-peas,  serradella,  and  a   mixture  of  vetch 
rhis  decision  was  made  for  the  following  rea- 
crops  had  given  much  satisfaction  in  preceding 
I   fed   as   green    fodder   to   milch   cows ;    they 
idging   from   our  own  experience  in  adjoining 
yield  when  following  grass  and  corn  without 
lanurc  ;  and  they  would  each  reach  in  a  desired 
stage  of  growth  best  adapted  for  their  profit- 
green   fodder.     The   field  was   ploughed  and 
irly  in   the   season  (April,  1889),  and   subse- 
iivided  into  three  equal  parts,   300  feet  long 
vide,  with  four  feet  unoccupied  space  between 
e  sketch.  Field  F). 

long  the  north  side  of  the  field,  12,900  square 
)ded  broadcast  with  twenty-five  pounds  each  of 
ts,  April  26. 

e  subdivision  was  sown  in  drills  three  feet  apart, 
pounds  of  serradella  seed.  May  8. 
along  the  south  side  of  the  field  was  sown  in 
eet  apart,  with  twenty-five  pounds  of  Southern 
lay  variety),  April  8. 

Oats.  —  The  oats  appeared  first  above  ground  ; 
>llowed,  May  6.     The  crop  was  eleven   inches 
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high,  June  11 ;  it  measured  twenty-five  inches,  June  19 
The  oats  began  to  head  out,  June  24,  and  the  vetch  t 
bloom,  June  25 ;  the  entire  growth  was,  on  an  average 
thirty  inches  high,  June  28,  when  the  cutting  for  the  dail 
feed  began.  The  last  of  the  crop  was  cut  July  17  ;  it  ha 
reached  a  height  of  forty  inches.  The  average  moisture  c 
the  green  fodder  for  the  entire  period  was  78.26  per  cent, 
which  makes  the  solid  vegetable  matter  21.74  per  cent 
The  entire  yield  of  the  green  crop  was  5,440  pounds 
or  8  J  tons  per  acre.  This  result  is  not  as  good,  as  far  t 
quantity  is  concerned,  as  that  secured  during  the  precedin 
year,  when  a  mixture  of  25  pounds  of  vetch  and  50  pounc 
of  oats  were  used  as  seed  ;  the  rate  of  yield  per  acre  in  tht 
year  was  9^  tons  of  green  fodder.  The  area  occupied  b 
vetch  and  oats  was  not  large  enough  to  answer  fully  oi 
purpose,  to  cover  the  time  until  the  cow-pea  is  fit  to  I 
used  advantageously.  We  shall  hereafter  double  the  are3 
and  seed  one-half  down,  as  we  did  before,  towards  tl 
close  of  April,  and  the  other  half  from  two  to  three  weel 
later. 

Serradella.  —  The  young  plants  were  out  May  16.  Tl 
crop  was  kept  clean  with  the  cultivator  and  hoe.  It  is 
peculiar  feature  of  this  crop,  that  its  growth  is  very  slo 
until  it  begins  to  bloom,  when  it  rapidly  branches  out,  an 
causes  finally  a  compact,  bulky  green  mass,  filling  out  con 
pletely  the  three  feet  of  space  between  the  rows.  The  sec 
was  sown,  May  8;  the  plants  appeared  above  ground.  Ma 
16;  they  were  but  one  inch  high,  June  11;  two  inche 
June  19;  two  and  one-half  inches,  June  26;  and  foi 
inches,  July  3  ;  began  blooming,  July  6  ;  ten  inches  higl 
July  24;  began  spreading,  July  31;  reached  thirtec 
inches  in  height,  August  21.  The  first  feed  -was  ci 
September  11,  when  it  formed  a  dense  mass,  sever 
feet  wide ;  the  last  feed  was  cut  September  27.  Tl 
green  crop  harvested  amounted  to  8,350  pounds,  < 
\iS\  tons  per  acre.  The  average  moisture  was  83. t: 
per  cent.,  and  the  solid  vegetable  matter  16.35  p< 
cent. 

Southern  Cow-pea.  —  The  young  plants  were  seen  si 
days  after   planting.     The  crop   was   cultivated   and  kej 
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mon  with  the  preceding  one ;  its  leaves  were 
ed  by  frost,  May  29.  The  growth  was  three 
June  11;  five  and  one-half  inches,  June  26 ; 
July  3  ;  seventeen  inches,  July  17  ;  twenty-four 
st  21,  when  blossoms  appeared.  The  first  cut 
IS  made  September  1,  and  the  last,  September 
Lire  yield  of  green  fodder  amounted  to  6,125 
)  tons  per  acre.  The  average  moisture  of  the 
d  was  83.07  per  cent.,  leaving,  for  the  solid 
tter,  16.93  per  cent.  The  frequent  rains  during 
aer  and  the  autumn  have  apparently  favored  an 
e  yield  of  green  fodder.  Whether  their  com- 
suflTered,  will  be  learned  from  a  comparison  of 
of  past  years. 

1  characteristics  of  the  crops  above  mentioned 
ted  in  previous  reports,  and. their  good  services 
ire  confirmed  by  our  own  observations.  We 
eat  in  this  connection  the  views  advanced  in 
►rts. 

le  of  raising  a  greater  variety  of  valuable  crops 
ler  deserves  the  serious  consideration  of  farmers 
e  dairy  business  ;  for  it  secures  a  liberal  supply 
utritious  fodder,  at  the  same  time  when  hay 
ce  and  costly,  and  when  it  would  be  still  a 
ctice    to  feed    an   imperfectly  matured   green 

The  frequently  limited  area  of  land  fit  for  a 

production  of  grasses,  and  the  not  less  recog- 

ted  condition  of  a  large  proportion  of  natural 

le  it  but  judicious  to  consider  seriously  the 

promise*  not   only  to   increase,   but   also   to 
products  of  the  dairy. 

jr  ought  to  make  his  selection,  from  among  the 
jr  plants,  to  suit  his  individual  resources  and 
adopting  this  basis  as  his  guide,  he  ought  to 
ction  on  the  basis  that  the  crop  which  is  capable 
,  for  the  same  area,  the  largest  quantity  of 
aining  food  constituents,  at  the  least  cost,  is,  as 
)st  valuable  one  for  him. 

nent  fodder  crops  may  be  classified,  in  regard 
5  proportion  of  their  nitrogenous  organic  food 
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constituents  to  their  non-nitrogenous  organic  food  constit 
ents  (nutritive  ratio),  in  the  following  order  :  — 

1.  Lo^minous  plants,  clovers,  vetches,  etc.,      .         .       1 :  2.2  to  1 : 

2.  Grasses, 1 :  5  0  to  1 : 

3.  Green  coni,  roots  and  tubers,         .         .         .         .       1 :  6.0  to  1 : 1 

A  liberal  introduction  of  reputed  forage  crops  into  fai 
operations  has  everywhere,  in  various  directions,  promot 
the  success  of  agricultural  industry.  The  desirability 
introducing  a  greater  variety  of  fodder  plants  into  our  fai 
management  is  generally  conceded.  In  choosing  plants  ] 
that  purpose,  it  seems  advisable  to  select  crops  which  woi 
advantjigeously  supplement  our  leading  fodder  crop  (asi 
from  the  products  of  pastures  and  meadows),  — the  fod( 
corn  and  corn  stover. 

Taking  this  view  of  the  question,  the  great  and  valual 
family  of  leguminous  plants,  as  clovers,  vetches,  luceii 
serradella,  pease,  beans',  lupine^  etc.,  is,  in  a  particu 
degree,  well  qualified  for  that  puipose.  They  deserve  a 
a  decided  recommendation  in  the  interest  of  a  wider  mni 
for  the  economical  systems  of  rotations,  under  various  c< 
ditions  of  soil  and  diiferent  requirements  of  markets.  M 
of  these  fodder  plants  have  an  extensive  root  system,  v 
for  this  reason  largely  draw  their  plant  food  from  the  lo\ 
portion  of  the  soil.  The  amount  of  stubble  and  roots  tl 
leave  behind  after  the  crop  has  been  harvested  is  excepti( 
ally  large,  and  decidedly  improves  both  the  physical  s 
chemical  condition  of  the  soil.  The  lands  are  consequen 
better  fitted  for  the  production  of  shallow-growing  cro 
as  grains,  etc.  Large  productions  of  fodder  crops  assist 
the  economical  raising  of  general  farm  crops.  Although 
area  devoted  to  cultivation  is  reduced,  the  total  yield 
the  land  is  usually  more  satisfactory. 
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V.     Notes  on  Miscellaneous  Field  Work. 

Although  the  entire  farm  land  of  the  station  has  l)e( 
placed  upder  a  careful  supervision,  as  far  as  records 
manuring,  modes  of  cultivation  and  proper  selection  of  cro] 
for  cultivation  are  concerned,  a  considerable  part  of  it  is  n 
yet  engaged  in  a  strictly  experimental  work.  The  cour 
adopted  in  the  management  of  some  fields  aims  at  a  time 
preparation  for  some  definite  experiment  contemplated 
the  near  future ;  in  others,  to  fit  them  for  an  economic 
production  of  fodder  crops  for  the  support  of  farm  li 
stock.  The  fields  designed  for  the  cultivation  of  fru 
bearing  trees  and  shrubs,  to  study  the  causes  and  t 
character  of  the  diseases  they  are  frequently  heir  to,  a 
subdivided,  and  each  plat  subjected  to  a  systematic  trei 
ment  with  different  kinds  and  forms  of  manurial  substana 
The  outlines  of  the  area  selected  for  permanent  meadows  a 
better  defined,  and  the  condition  of  the  lands  improve 
by  underdraining  and  ditching ;  different  portions  of  t 
meadows  are  stocked  with  different  varieties  of  grasses, 
test  their  adaptation  and  their  economical  value.  T 
ploughed  lands  are  subjected  periodically,  whenever  prac 
cable,  to  drill  cultivation,  in  the  interest  of  a  clean  cultu] 

As  the  work  accomplished  in  this  direction  can  be  betl 
appreciated  when  stated  later  on  in  connection  with  t 
different  results  secured,  a  mere  enumeration  of  the  princii 
field  crops  raised  during  the  past  season  may  suflice  here. 


r'l 


Hay, 87  tons. 

Rowen, 15  tons. 

Corn  for  ensilage, 19  tons. 

Carrots, 5J  tons. 

Sugar-beets, 4  tons. 

Barley,  grain  and  straw,   ....  6,750  pounds. 

Oats,  grain  and  straw,       ....  6,350  pounds. 

Com  on  the  cob, 6,250  pounds. 

Fodder  com, 7,000  pounds. 

Com  stover, 7,000  pounds. 

Sorghum  fodder, 2,000  pounds. 

Vetch  and  oats  (green),    ....  6,450  pounds. 

Cow-pease  (green), 6,600  pounds. 

Serradella  (green), 8,850  pounds. 
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EPARTMENT   OF   VEGETABLE    PhYSIOLOGT. 

Report  by  Prof.  James  Ellis  Humphrey. 

ear  of  my  work  in  this  department  has  been 
of  organization  and  equipment.  Beginning 
)ment  and  in  limited  quarters,  no  elaborate 
1  possible.  The  liberality  of  the  last  Legisla- 
loved  this  difficulty,  however,  and  the  new 
green-house  provided  for  the  department  are 
id  and  occupied.  Views  of  the  new  accom- 
3  given  with  this  report, 
lent  for  certain  lines  of  work,  especially  for  the 
ous  diseases  of  plants,  is  now  fairly  good,  and 
actions  are  well  begun, 
for  1889  comprises  the  following  divisions  :  — 

•al  account  of  the  Fungi^  with  special  reference  to 

ise  diseases  of  cultivated  plants. 

;  on  studies  of  the  potato  scab,  carried  on  during  the 

I  various  diseases  of  plants,  which  have  been  more 
it  on  the  station  farm  the  past  season, 
n  specimens  from  other  sources,  referred  to  the 
examination  and  report. 

f.      General  Account  of  the  Fungi. 

!ew  years  have  been  marked,  in  the  United 
rapidly  increasing  interest  in  the  relations  of 
he  plants  which  they  attack,  and  by  a  growing 
)f  the  dreaded  rusts^  smuts,  mildeics,  blights  and 
3  diseases,  and  of  their  economic  importance. 
3S,  once  regarded  as  mysterious,  unavoidable, 
1"  visitations,  are  coming  to  be  generally 
D  be  simple,  direct  effects  of  natural  causes, 
,  open  to  study  and  amenable  to  treatment, 
lerstanding  comes,  naturally,  a  comprehension 
and  practical  utility  of  the  scientific  investiga- 
IS  diseases  in  all  their  phases. 
on  fungi  for  popular  information,  meets  at  the 
culty  not  experienced  by  all  scientific  writers, 
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in  the  very  nature  of  the  fungi  themselves.  It  is  not  es 
to  comprehend  that  organisms  so  small  and  so  inconspicu< 
can  possess  such  power  for  harm ;  and  it  is  not  easy  for 
layman  to  understand  that,  in  spite  of  their  minutene 
they  pass  through  life-cycles  as  constant  and  as  definite 
those  of  the  plants  on  which  they  grow.  It  seems^  the 
fore,  worth  while  to  attempt  a  general  sketch  of  the  gro\ 
and  classification  of  those  organisms  of  a  vegetable  natu 
which  attack  and  cause  diseases  of  plants  cultivated 
useful  products  or  for  ornament.  This  account  may  se 
as  an  introduction  to  the  present  as  well  as  to  fut 
publications  of  this  station  on  the  subject  of  plant  ( 
eases,  and  to  familiarize  the  reader,  once  for  all,  with 
use  of  certain  technical  terms  which  are  essential  to  exj 
ness  of  statement.  For  the  use  of  such  terms  no  apolog; 
needed.  Their  seeming  difliculty  lies  simply  in  tl 
unfamiliarity,  which,  as  with  all  new  words,  soon  w€ 
away  through  use  ;  while  their  advantage  over  words  aires 
familiar  is  that  they  convey  precise  ideas,  unmodified 
preconceptions,  and  so  greatly  aid  in  clearness  and  defin 
ness  of  thought.  The  words  printed  in  small  capitals 
the  following  pages  may  serve,  also,  as  a  general  referee 
list  of  technical  or  semi-technical  terms,  whose  use 
essential  in  treating  of  plant  diseases,  and  whose  meani 
here  explained,  will  bo  assumed  for  the  future  to  be  und 
stood  by  the  readers  of  the  publications  of  this  station. 

Any  plant  consists  of  one  or  more  of  the  element 
plant-units,  known  as'cELLS.  A  cell  consists  essentially 
a  mass  of  the  semi-fluid  living  substance  which  is  the  bt 
of  all  life,  usually  surrounded  by  a  firm  membrane,  kno 
as  the  CELL-WALL.  The  simplest  plants  consist  of  a  sin 
cell  each ;  but  the  higher  plants,  on  the  other  hand, 
made  up  of  immense  numbei*s  of  cells,  intimately  unit 
Every  living  plant  requires,  for  the  renewal  of  worn- 
parts  and  the  growth  of  new  parts,  a  supply  of  the  mater 
necessary  to  such  renewal  and  growth.  Since  both 
living  matter  and  the  wall  of  the  cell  consist  of  compoui 
of  a  highly  complex  chemical  constitution,  the  plant  m 
be  furnished  with  substances  which  contain  the  necessi 
chemical  elements,  in  such  form  as  to  be  readily  converti 
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▼etable  tissue.  Such  substances  constitute  the 
plants,  in  the  same  sense  that  what  an  animal 
;es  its  food ;  and  both  plants  and  animals  find 
i-supply  only  in  organic  substances.  Inorganic 
1  no  more  sen^e  plants  than  they  can  serve 
od ;  and  just  here  a  distinction  must  be  made 
true  food  of  plants  and  "  plant  food,"  so  called 
jion  of  fertilizers.  We  shall  see  later  what  is 
to  the  plant  of  the  latter,  which  consists 
'  inorganic  substances. 

know  that  an  animal  must  obtain  its  food 
idy  formed;  that  is,  it  cannot  prepare  the 
ment  it  requires  from  inorganic  substances,  but 
t  from  plants  or  from  other  animals.  Here  lies 
b  distinction  between  animals  and  green  plants  ; 
)f  the  fact  that,  to  most  persons,  the  word  j9?an^ 
it  the  idea  of  greenness,  it  is  by  no  means  true 
;s  are  green.  Green  plants  owe  their  color  to 
in  their  leaves  and  other  green  parts  of  a  special 
>wn  as  leaf-green  or  chlorophyll.  It  may  be 
►me  plants  which  are  not  green  to  the  eye,  yet 
ophyll,  whose  presence  is  hidden  by  some  other 
aent.  The  term  **  green  plants  "  is  here  used, 
ignate  all  chlorophyll-containing  plants,  what- 
temal  appearance. 

hyll  we  have  the  remarkable  substance  which 
^p  between  the  inorganic  and  the  organic.  It 
>stance  in  nature  on  whose  activity  the  continu- 
'e  depends.  It  alone  has  the  power  of  forming 
)d  materials  out  of  the  elements  of  inorganic 
ut  only  under  certain  definite  conditions.  The 
of  land  plants  receive  water  from  the  soil  by 
roots  and  stems,  and  absorb  from  the  atmos^ 
irbonic  acid  gas,  or  carbon-dioxide ^  which  it 
mall  proportion.  These  two  simple  inorganic 
vater  and  carbon-dioxide,  furnish  the  elements, 
ogen  and  oxygen^  for  the  formation  of  certain 
[joiinds ;  mid  it  is  the  peculiar  property  of 
Jrntj  in  its  presence,  and  in  its  presence  only^ 
ta  are  freed  fropi  their  original  combinations. 
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and  recombined  into  such  organic  compounds  ;  though  th 
changes  can  take  place  only  when  the  chlorophyll 
exposed  to  light  of  sufficient  intensity,  and  when  the  wa 
supplied  to  it  holds  in  solution  suitable  inorganic  compoui 
containing  nitrogen^  potassium^  phosphorus^  calcium,  nu 
nesiurriy  iron  and  sulphur.  Under  natural  conditions,  wat 
jfrom  any  soil  in  which  plants  will  grow  will  be  found 
contain  all  these  substances  ;  but,  in  consequence  of  repeal 
cultivation  and  removal  of  the  crops,  the  supply  of  th 
materials  in  a  soil  becomes  greatly  reduced,  or,  as  we  s 
the  soil  becomes  **  exhausted."  It  then  becomes  necessarj 
supply  the  lacking  constituents  to  the  soil  in  the  form 
manures  or  fertilizers ;  and  it  is  these  necessary  eleme 
which  are  commonly  spoken  of  as  *'plaitt  food."  Be 
Inorganic,  they  cannot  serve  as  food  to  the  plant;  but,  as 
have  seen,  their  presence  is  indispensable  to  the  elaborat 
of  the  true  food  of  the  plant  from  the  materials  furnished 
water  and  carbon-dioxide.  The  precise  relation  of  most 
these  elements  to  the  life  of  the  plant  is  hardly  at  all  und 
stood ;  but  it  is  easy  to  show  that,  in  the  absence  of  eit 
of  them,  there  can  be  no  permanently  healthy  activi 
Their  relation  to  the  elaboration  of  organic  food  mate 
from  inorganic  compounds  has  been  compared,  perh 
aptly,  to  that  of  oil  to  the  smooth  running  of  a  steam-engi 

The  necessary  conditions  being  fulfilled,  then,  th 
occurs  a  recombination  of  the  constitutents  of  water  j 
carbon-dioxide  into  organic  substance,  excepting  a  part 
the  oxygen,  which  is  set  free  into  the  atmosphere.  Wl 
ever  temporary  combinations  they  may  pass  through, 
first  visible  and  stable  form  in  which  these  recombii 
elements  appear  is  usually  that  of  starch,  which  is  the  c< 
monest  form  of  organic  food  material  that  occurs  in  plai 
After  it  is  thus  provided,  by  the  activity  of  its  chloroph 
with  an  organized  food  supply,  the  plant  utilizes  it,  » 
needs,  for  the  formation  of  tissue,  either  in  repairing  wj 
or  in  new  growth. 

But  not  all  plants  contain  chlorophyll.  Very  mi 
resemble  animals  in  being  entirely  unable  to  provide  tl 
own  nourishment,  and  in  being,  therefore,  wholly  depend 
on  external  sources  of  food  supply.     Since  their  food  sup 
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ganic  substances,  it  is  evident  that  it  must  come 
two  sources ;  either  from  living  organisms, 
jgetable,  or  from  dead  organisms  in  a  more  or 
id  state  of  decomposition.  Among  flowering 
are  a  few  which  are  thus  dependent,  the  best 
ich  are  the  white  "  Indian  pipe"  (Monotropa) 
3,  and  the  **  Dodder,"  which  twines  its  yellow 
lored  leafless  stems  about  our  golden-rods  and 
3.  But  nearly  all  of  the  chlorophyll-less  plants 
I  simpler  structure.  They  are  mostly  very 
low  no  distinction  of  separate  organs,  like  the 
f  of  higher  plants. 

pie  plants  may  best  be  grouped  under  three 
ae  Fungi ^  the  Bacteria,  and  the  Slime  Moulds. 
XTL  live  on  decaying  organic  matter,  the  remains 
aisms  of  various  sorts,  and  are  known  as  sapro- 
orpse-plants.  Others,  on  the  contrary,  resemble 
1  drawing  their  nourishment  directly  from  living 
Dials,  on  which  they  are  said  to  be  parasites. 
animal  at  whose  expense  the  parasite  lives  is 
3T.  It  is  this  latter  class  of  plants  which  has 
Bst  to  all  who  cultivate  the  higher  plants,  since 
cause  the  numerous  and  frequent  plant  diseases 
town  as  fungous  diseases.  As  we  have  seen, 
their  host  plants  for  the  purpose  of  obtaining 
food  supply  necessary  to  their  growth,  which 
ible,  from  lack  of  chlorophyll,  to  provide  for 

\  of  different  parasites  on  their  host  plants  vary 
is  evident  that  the  host  plant  must  always  be 
T  being  robbed  of  a  part  of  its  food ;  but  the 
n  seems,  in  some  cases,  to  be  insignificant,  so 
)us  damage  results.  On  the  other  hand,  the 
)f  the  host  is  sometimes  so  rapid  and  so  com- 
3re  can  be  no  doubt  that  the  parasite  exercises 
vely  fatal  influence  than  merely  that  of  turning 
pply  of  the  plant  from  its  proper  channels. 
se  extremes  one  may  observe  all  degrees  of 
on  the  part  of  the  various  parasites ;  and  the 
by   any   particular    one   may   vary   widely   in 
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diflFerent  cases,  being   largely  controlled   by  varying  co 
ditions. 

The  great  majority  of  parasitic  fungi  develop  and  veg 
tate  within  the  tissues  of  their  hosts ;  but  some  forms  li 
and  grow  superficially,  merely  sending  small  branches  in 
the  cells  of  their  hosts,  for  the  purpose  of  absorbii 
nourishment.  These  external  parasites  are,  as  a  rule,  ma 
less  injurious  to  the  plants  they  attack  than  are  intern 
parasites. 

A  striking  influence  is  often  exerted  on  the  habit 
growth  of  a  plant  by  the  attacks  of  a  parasite.  Thus, 
is  often  possible  to  tell  which  among  a  number  of  plai 
are  infected,  by  their  appearing  taller  or  shorter,  or  slendei 
or  stouter,  than  the  healthy  plants  ;  or  they  may  appear  a 
lighter  or  darker  shade  of  color ;  or,  as  frequently  happei 
the  development  of  a  fungus  in  the  tissues  of  a  plant  m 
cause  the  afiected  parts  to  become  abnormally  developed  a 
distorted  to  such  an  extent  as  to  attract  the  attention  of  ev 
the  casual  observer. 

Just  here  should  be  noted  an  important  fact  for  the  si 
dent  of  parasitic  fungi.  As  a  rule,  a  given  parasite  is  al 
to  live  on  only  a  single  host  species,  or  on  a  few  clos< 
related  species,  seeming  to  require  for  its  developmi 
the  special  chemical  and  other  conditions  afforded  by  so 
particular  plant  or  particular  group  of  similar  plants.  B 
on  the  other  hand,  closely  related  parasites  may  atta 
widely  different  plants.  For  example,  there  is  a  very  co 
mon  "  rust"  which  attacks  the  Canada  thistle,  and  anotl 
which  is  equally  common  on  grasses  and  grains.  The  t 
rusts  are  very  closely  related,  while  the  relationship  betwc 
the  thistles  and  the  grasses  is  very  remote.  Neither  of  th< 
rusts  can  live  on  the  host  plant  of  the  other. 

The  distinction  between  parasites  and  saprophytes,  wh 
very  useful,  must  not  be  made  too  strict;  for  there  i 
numerous  fungi  which,  while  naturally  saprophytes,  c 
assume  the  role  of  parasites  under  certain  conditions,  a 
others  which  may  live  as  saprophytes,  for  a  time  at  lea 
though  ordinarily  obtaining  their  nourishment  parasitical! 
Many  fungi,  also,  are  probably  parasites  in  some  and  sapi 
phytes  in  other  parts  of  the  life-cycle. 


PUBLIC  DOCUMENT  — No.  33. 


201 


)ass  now  to  a  more  particular  account  of  the 
iorophyll-less  plants  already  mentioned. 

Moulds  comprise  a  comparatively  small  num- 

most  of  which  are  strictly  saprophytic  in  their 
A  few  of  the  simpler  ones,  however,  are 
i  their  life  history  may  be  briefly  sketched, 
e  winter  or  other  unfavorable  period  in  a  so- 
f  state,  in  which  condition  they  appear  as  tiny 
es,  each  consisting  of  a  mass  of  living  matter, 
y  a  tough,  firm  coat.  When  warmth  and  moist- 
hese  outer  coats  crack  open,  and  the  living 
3  and  begin  to  actively  creep  about,  seeking  for 
1  which  they  are  able  to  live.  Failing  in  this 
)f  these  tiny  creeping  masses  soon  dies ;  but, 

it  penetrates  the  cells  of  the  host  plant,  and 
^ro-w  and  mature  at  its  expense.  Toward  the 
rowing  season,  the  masses  of  living  substance, 
greatly  increased  in  size  and  now  occupy  the 
cells  of  the  host  whose  contents  they  have 
jak  up  into  many  very  small  portions,  each  of 
the  resting  state  by  becoming  surrounded  with 
,  and  so  awaits  the  next  season.  These  organ- 
rly  of  the  simplest  nature,  and  it  would  perhaps 

call  them  simply  organisms^  than  to  try  to 
a  place  on  either  side  of  the  shadowy  and 
e  which  separates  the  lowest  plants  and  ani- 
early  universal  consent,  however,  their  study 
o  the  botanists.  The  most  important  member 
),  economically,  is  perhaps  the  parasite  which 
3lub-foot"  of  cabbages  and  turnips,  incidentally 

the  article  on  ''  Potato  Scab,"  in  the  report  of 
3r  1888. 

3RIA,  or  <*  germs,"  include  the  smallest  known 
ith  both  saprophytic  and  parasitic  forms,  and 
Y  which  can  live  in  either  way.  They  consist 
heres,  rods  and  threads,  whose  vital  activity  is 

many  most  remarkable  phenomena.      Among 

live  saprophytically,  one  form  produces  the 
of  dead  organic  matter;  another  causes  the 
ilk ;  another,* the  change  of  alcohol  into  acetic 
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acid,  which  occurs  when  cider  is  converted  into  vinega 
another  produces  the  rancidity  of  butter ;  and  so  on,  throuj 
a  long  list.  Many  of  the  parasitic  bacteria  live  in  the  bodi 
of  men  or* other  animals,  and  produce  the  most  dreaded  ai 
dreadful  contagious  or  zymotic  diseases,  like  small-po 
anthrax  or  splenic  fever,  diphtheria,  Asiatic  cholera,  h( 
cholera.  Southern  cattle  fever,  chicken  cholera,  pleur 
pneumonia,  and  many  others.  A  few,  also,  produce  diseas 
of  plants,  especially  the  rotting  of  bulbs  and  tubers.  It 
also  claimed  by  careful  investigators  that  the  *'  fire  bligh 
of  pear  and  apple  trees  is  due  to  the  attacks  of  one  of  t 
bacteria. 

These  plants  reproduce  themselves  chiefly  hj  fission^ 
process  which  consists  in  the  elongation  of  the  organism 
to  a  certain  point,  and  the  formation  of  a  cross-wall  dividi 
it  into  halves,  which  then  separate  and  become  independei 
In  its  essentials  the  process  is  evidently  a  simple  cutting 
two. 

The  bacteria  are  universally  disseminated,  since  th( 
extreme  smallness  and  consequent  lightness  render  th< 
easily  transportable  by  the  lightest  breezes.  When  it 
remembered  that  all  putrefactive  changes  are  due  to  th 
activity,  their  omnipresence  begins  to  be  realized. 

The  true  Fungi  show  greater  complexity  of  structi 
than  either  of  the  groups  just  described.  With  a  very  f 
exceptions,  they  have  a  distinct  plant  body  or  vegetati 
portion,  on  which  are  developed  the  reproductive  organs, 
fruiting  portion.  The  plant  body  consists  of  fine  colorL 
threads,  often  branched,  which  spread  over  or  through  t 
substance  from  which  the  fungus  draws  its  nourishmei 
These  active,  absorbing,  vegetative  threads  of  the  plant  bo 
constitute  the  mycelium  of  the  fungus.  From  these  i 
ultimately  produced  others,  which  are  the  fruiting  or  repi 
ductive  threads  of  the  plant,  and  bear  the  reproducti 
bodies  whose  function  is  similar  to  that  of  the  seeds  of  \ 
higher  plants,  namely,  the  perpetuation  of  the  speci< 
Though  produced  in  widely  diflerent  ways,  and  varyi 
among  themselves  far  more  than  do  the  seeds  of  floweri 
plants,  they  may  be,  for  convenience,  all  included  unc 
the   general   name   spores.      They   are   much    simipler 
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an  true  aeeds^  and  are  usually  microscopic  in 

plest  cases,  the  spores  of  a  fungus  are  produced 
the  ends  of  separate  and  independent  fruiting 
3ther  cases  they  are  the  products  of  sexual  proc- 
ing  the  union  of  distinct  male  and  female  threads  ; 
Qore  complicated  forms,  numerous  reproductive 
ime  intimately  interlaced  and  compacted  into  a 
cture,  often  of  considerable  size,  which  bears 
interior  cavity  or  cavities,  or  on  some  part  of  its 
ese  spore-bearing  structures  reach  their  greatest 
and  conspicuousness  in  the  "  toadstools  "  and 
i.  In  the  modes  in  which  spores  are  developed 
ting  threads,  we  may  distinguish  two  chief  types. 
,  the  end  of  a  thread  is  simply  cut  off  to  form 
lie,  in  the  other,  the  end  of  the  thread  swells, 
ire  formed  free  in  the  swollen  portion.  Those 
r  type  may  be  called  naked,  those  of  the  latter, 
ores.  There  is  another  classification  of  the 
agi,  which  is  of  special  importance  in  the  study 
3ases.  The  majority  of  fungus  spores  can  ger- 
►nce  and  produce  new  fungi,  under  favorable 
)r  vegetation.  Of  these  there  are  some  which 
lort  time,  and,  unless  they  very  soon  find  such 
fail  to  develop.  They  are  produced  in  great 
wever,  may  develop  rapidly,  and  serve  especially 
le  fungus  by  the  infection  of  new  hosts  during 
season.  They  may  therefore  be  designated 
>RES.  A  familiar  example  is  offered  l)y  the 
oped  in  red-brown  streaks  on  the  leaves  and 
in,  in  midsummer,  and  known  as  the  *'  red  rust." 
\  can  live  for  a  long  time,  awaiting  suitable  con- 
ready  to  improve  the  first  opportunity  for 
Still  others,  on  the  contrary,  require  a  greater 
>d  of  rest  or  quiescence  before  germination  can 
Such  spores  are  usually  able  to  withstand  great 
temperature  and  dryness,  and  serve  to  perpetu- 
through  the  winter  or  other  unfavorable  period  ; 
0  the  summer  spores,  which  spread  it  rapidly  at 
isons.     They  may  be  distinguished  as  resting 
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SPORES,  and  well  illustrated  by  the  spores  which  comp( 
the  black  streaks  which  follow  the  red  rust  on  the  stalks 
grain,  and  are  known  as  <<  black  rust." 

A  few  fungi  form  peculiar  bodies,  which  serve  the  purp( 
of  resting  spores,  although  they  are  of  a  very  diffen 
nature.  These  are  dark-colored  masses  of  closely  compaci 
mycelium,  which  can  retain  their  vitality  for  a  long  ti 
under  circumstances  unfavorable  to  growth,  and  final 
when  favorable  conditions  recur,  produce  spore-beari 
structures  and  spores.  These  special  resting  mycelia  i 
known  as  sclerotia,  and  are  well  illustrated  by  the  ergot 
grain,  often  known  as  ''  spurred  rye." 

A  given  species  of  fungus  may  produce,  not  merely  ( 
but  two  or  several  forms  of  spores  and  spore-bearing  stru 
ures.  These  various  forms  may  be  produced  at  the  sa 
time  or  at  nearly  the  same  time,  on  the  same  mycelium ;  ai 
when  this  is  the  case,  their  connection  and  relations  to  ei 
other  are  comparatively  easy  to  make  out.  For  instan 
the  streaks  of  rust  on  the  culms  of  grain  may  often  be  foui 
at  the  proper  season,  with  both  red  and  black  spores  aris 
from  the  same  mycelium,  showing  that  the  red  and  bli 
rusts  are  only  different  spore-forms  of  the  same  fungus.  ] 
so  simple  a  condition  as  this  is  the  exceptional  rather  than 
usual  one.  In  very  many  fungi,  the  spores  produced  on  < 
mycelium  develop  other  mycelia  essentially  indistinguisha 
from  the  first,  on  which  spores  very  unlike  the  first 
formed  ;  and  these  may,  in  their  turn,  give  rise  to  a  myceli 
bearing  spores  like  the  first.  For  example,  the  myceli 
developed  next  spring  from  the  spores  of  many  black  ru 
of  the  present  season  will  produce,  not  new  rust  spores,  1 
chains  of  wholly  different  spores,  arranged  in  the  form 
tiny  circular  masses,  each  surrounded  by  a  fringed  or  ragj 
border.  From  this  characteristic  structure,  and  the  1 
that  they  usually  grow  in  close  groups,  these  peculiar  for 
of  fructification  have  received  their  name  of  cluster  cu 
On  the  mycelium  arising  from  their  spores  are  develoj 
again  rust  spores  like  those  which  gave  rise  to  the  clust 
cup  mycelium.  Or  again,  the  same  mycelium  may  prodi 
two  or  more  forms  of  spores  at  quite  different  times,  so  t 
their  connection  is  not  directly  traceable  except  by  keepi 
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n  under  long-continued  observation.  The 
pore-bearing  organs  in  the  different  stages  of 
igus  may  represent  wholly  different  types  of 

that  the  different  forms  have  been,  and,  in  the 
jr  of  cases,  still  are,  described  and  known  under 
les,  as  distinct  fungi.     This  diversity  of  form, 

of  the  life-cycle  of  so  many  fungi,  is  known  as 
M.  The  subject  is  but  just  beginning  to  be 
md  its  study  is  only  begun.  Consequently  our 
'  the  whole  matter  is  extremely  fragmentary  and 

like  other  plants,  exhibit  among  themselves 
jnt  types  of  structure,  and  may  be  separated 
;inct  groups ;  while,  within  the  limits  of  these 
show  in  greater  or  less  degrees  that  similarity 
on  and  development  which  indicates  descent 
1  ancestors,  and  consequent  near  relationship. 
sses  and  differences  enable  us  to  arrange  the 
renience  of  study  and  discussion  in  a  more  or 
rder,  though  our  knowledge  is  still  very  far  from 
mtly  complete  to  afford  us  an  arrangement 
fully  represents  their  relationships.  It  will  be 
nience,  in  future  discussions,  to  have  a  general 

classification  of  the  fungi  and  related  groups ; 
wring  is  presented  with  a  view  to  meeting  this 
hoped  that  it  may  prove  useful  for  reference, 
ly  full,  taken  in  connection  with  the  preceding 
mt,  to  facilitate  an  intelligent  understanding  of 
f  particular  fungous  diseases.  If  any  reader 
after  reading  this  necessarily  very  brief  and 
tch,  a  desire  for  more  detailed  infonnation  con- 
ungi,  the  writer  will  be  glad  to  render  all  pos- 
ice.  In  the  following  brief  accounts  of  the 
)s,  attention  has  been  given  especially  to  those 
le  parasites  on  cultivated  plants.  The  best 
glish  name  has  been  given  to  each  group,  and 
glish  name  will  be  found,  in  each  case,  the 
rentheses,   by  which  the  group  is   known  to 
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I.     Slime  Moulds  (Myxomycetes) .  —  See  abovQ,  p.  20 
n.     Bacteria  (Schizomi/cetes). — See  above,  p.  201. 
ni.     Fungi. — These  may  be  conveniently  divided,  1 
our  purpose,  into  about  seventeen  groups,  all  but  the  h 
composed  of  quite  closely  related  plants,  as  follows  :  — 

1.  Downy  mildews  and  white  rusts  (Peronosporece)  s 
internal  parasites  in  the  herbaceous  parts  of  plants.  M( 
of  them  produce  summer  spores,  on  threads  which  bre 
through  the  surface  of  the  plant  into  the  air ;  and  resti 
spores,  in  the  interior  of  the  host.  The  latter  are  set  fi 
by  the  decay,  during  the  winter,  of  the  tissues  in  whi 
they  are  imbedded,  and  then  germinate  in  spring.  T 
former  are  scattered  by  the  currents  of  air,  and  rapic 
infect  new  hosts. 

Among  diseases  caused  by  attacks  of  members  of  i 
group  of  fungi  are  the  potato  rot,  downy  mildews  of  1 
grape,  lettuce,  onion,  etc.,  and  '<  damping  off"  of  seedlin; 

2 .  Water  moulds  (  Saprolegniacece)  are  chiefly  saprophy 
on  animal  substances  (dead  insects,  etc.)  in  water;  but  c 
of  them  can  attack  living  fish,  notably  the  salmon,  destrc 
ing  the  skin,  commonly  of  the  head  region,  by  its  gradi 
spread,  and  finally  killing  its  victim. 

3.  Leaf-g  all  fungi  {ChyiridiacecR)  are  very  small  a 
simple  parasites,  some  of  which  form  pustule-like  swellir 
of  herbaceous  parts  of  flowering  plants,  and  so  merit  1 
name  here  given.  A  majority  of  the  members  of  the  groi 
however,  are  parasites  on  the  lower  water  plants,  and  of 
present  interest. 

4.  True  moulds  (Mucorini)  comprise  fungi  which  i 
saprophytes  on  common  vegetable  substances,  and'oth( 
which  are  parasites  on  the  mycelia  of  the  former.  They  i 
of  no  special  interest  in  the  present  connection. 

5.  Insect  fungi  {Entomophthorece)  are  nearly  all  parasr 
of  insects,  and  cause  the  death  of  their  hosts.  Their  oi 
economic  interest  is  in  the  possibility  which  has  be 
suggested  that  they  may  be  artificially  propagated  for  use 
destroying  insect  pests.  The  cheme  however  is  one 
very  doubtful  practicability. 

6.  Smuts  (  Ustilagineoi)  are  internal  parasites  of  flow< 
ing  plants,  and  develop  both  mycelium  and  spores  in  1 
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ir  hosts.  The  mycelium  is  largely  used  up  in  the 
spores,  so  that,  at  maturity,  little  is  to  be  found 
irown  or  black  powdery  mass  of  spores.  In 
lese  latter  can  germinate  at  once  under  certain 
but  they  may  live  for  a  very  long  time  ready  to 
len  favorable  conditions  occur.  The  spores  of 
seem  to  be  true  resting  spores ;  and  those  of 
species  approach  that  condition,  in  that  they 
uch  more  readily  after  a  period  of  rest  than 
iture.  The  smuts  of  com,  of  wheat  and  other 
f  the  onion,  are  only  too  well  known. 
(  Uredinece)  are  especially  interesting  for  their 
remarkable  pleomorphism,  already  referred  to. 
Y  common  parasites  of  flowering  plants,  and  the 
Bs  produce  three  chief  spore  forms.  Individual 
thin  the  group  make  it  diflScult  to  give  a  general 
the  following  will  apply  to  most  of  the  rusts, 
season  the  fungus  appears  in  its  first  or  cluster^ 
scribed  above,  and  shown  in  the  yellow  patches 
n  barberry  leaves  in  June.  The  spores  of  this 
3  fresh  mycelia,  which  give  rise  to  the  second, 
he  third,  spore  form.  These  second  and  third 
s  has  been  already  stated,  the  red  and  black 
tively.  This  is  the  typically  complete  condi- 
rery  many  cases  one  or  even  two  of  the  forms 
.  The  spores  of  the  cluster-cup  and  red-rust 
mmer  spores,  while  those  of  the  black-rust  are 
\g  spores,  though  not  always  so. 
'  the  various  forms  of  a  rust  fungus  follow  each 
same  host  plant ;  but  the  difficulty  of  a  com- 
3ge  of  many  of  them  is  further  complicated  by 
the  cluster-cup  form  occurs  on  one  host,  and  the 
1  a  widely  diflbrent  one.  For  example,  the 
f  the  barberry  is  the  first  stage  of  the  fungus 
[  and  third  stages  are  the  red  and  black  rusts  of 
arious  other  grains  and  grasses,  as  has  been 
eful  and  repeated  cultures.  This  form  of  pleo- 
which  the  different  spore  forms  of  a  parasitic 
on  different  hosts,  is  known  as  hetercecism. 
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A  few  closely  related  plants  belonging  to  the  grouj 
rusts  constitute  important  exceptions  to  the  typical 
history,  outlined  above.  These  are  heteroecismal  fu 
whose  second  form  is  unknown,  and  probably  does 
exist.  Their  cluster-cup  fonns  cause  the  familiar  **  rusti 
of  the  leaves,  and  sometimes  of  the  fruits,  of  apple  tr 
hawthorns  and  related  woody  plants,  in  summer  ;  and  tl 
third  forms  are  the  '<  cedar  apples,"  whose  gelatinous  fruii 
masses  are  equally  common  on  our  red  cedars  or  '*  savi 
and  junipers,  in  spring.  It  will  be  seen  from  the  above 
the  "  cedar  apples,"  which  correspond  to  the  black-rust  si 
of  other  rusts,  appear  earliefr  in  the  season  than  the  dm 
cup  stage;  naturally,  then,  their  spores  are  not  res 
spores,  the  fiingi  being  carried  through  the  winter  by  t 
mycelia,  which  live  in  the  branches  of  the  hosts. 

Among  important  isolated  forms,  whose  other  stages 
unknown,  may  be  named  the  orange-colored  rust  w 
covers  the  lower  surfaces  of  the  leaves  of  blackberries 
raspberries  in  spring  and  summer. 

8.  Jelly  fungi  (Tremellini)  are  very  interesting  bot 
cally,  since  they  show  distinct  relationships  with  both 
rusts  and  the  toadstools ;  but  they  are  saprophytes, 
require  no  further  notice  here,  beyond  the  statement 
they  form  gelatinous  masses  of  various  colore,  from  whit 
black,  on  dead  wood,  and  are  most  abundant  in  late  fall 
early  spring. 

9.  Toadstools  {Hymenomycetes)  are  perhaps  the  i 
abundant  of  fungi,  besides  comprising  more  species  than 
other  group.     They  are  nearly  all  saprophytes,  and  m 
grow   in    places    where    the    presence   of  organized  i 
material  would  hardly  be  suspected.     Their  spores  are  b( 
free   at  the   ends   of  spore-producing  threads,    which 
usually  packed  closely  together,  and  form  a  fruiting  surf 
In  the  simplest  members  of  the  group  this  surface  is 
only  one  exposed  to  the  air;   but  in  the   more  elaboi 
forms,  popularly  known  as  toadstools,  there  are  upper 
under  surfaces  distinguishable  on  the  fruiting  structure, 
of  these  the  latter  is  the  spore-producing  surface. 

A  few  forms  are  of  present  interest.     One  of  the  simp 
members  of  this  group  causes  the  leaves  and  fruits  of 
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ranberry,  and  related  plants,  to  become  swollen 
by  a  white  ''  bloom,"  composed  of  the  spores 
IS,  and  often  does  considerable  damage.  The 
leveral  toadstools  grow  in  the  wood  or  between 
i  bark  of  trees,  and  may  do  much  harm  to  tim- 
)  case  of  some  species,  the  mycelia  may  form 
branching  sclerotia,  somewhat  resembling  roots, 
t  uncommon  beneath  the  bark  of  decaying  logs, 
includes  the  mushrooms,  the  chantarelle,  and 
iraluable  food  fungi. 

-balls  (  Gasteromycetes)  are  nearly  related  to  the 
,nd,  like  most  of  its  members,  ai  e  saprophytes. 
>  species  are  edible,  but  otherwise  the  group  has 
importance,  although  including  many  familiarly 

3. 

ts  (Saccharomyceies)  are  very  simple  fungi,  in 
ilant  is  reduced  to  a  single  elliptical  cell,  and 
bself  chiefly  by  a  process  of  budding.  A  slight 
rows  out  from  the  cell,  and  gradually  increases 
it  reaches  dimensions  not  much  less  than  those 
cell,  from  which  it  then  becomes  detached,  and 
ad  an  independent  life,  budding  in  its  turn. 
Lprophytes,  these  fungi  are  of  great  interest 
,  from  their  producing  the  alcoholic  fermenta- 
eir  consequent  practical  application  in  baking 
.  The  change  known  as  alcoholic  fermentation 
le  separation  of  the  chemical  elements  compos- 
nd  their  recombination  into  other  compounds, 
o\  and  carbon-dioxide ;  and  the  power  to  pro- 
ange  is  possessed  in  a  remarkable  degree  by 
yeasts. 

-cu7*ls  (Uxoa-sceoe)  are  parasitic  fungi  of  very 
ure.  They  cause  a  swelling  and  curling  of  the 
ed,  which  are  commonly  the  leaves,  though 
be  fruits.  The  distortions  are  covered  by  a 
mposed  of  tiny  club-shaped  sacs,  projecting 
a  the  surface  cells  of  the  host,  and  containing 
IS.  The  **  curl "  of  peach  leaves  and  the  swell- 
e  plums  into  *'plum  pockets"  are  caused   by 
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13.  Powdery  mildews  (Pertsporiaceoe)  are  external  pa 
sites  of  herbaceous  parts  of  plants.  The  white  threads 
the  mycelium  spread  over  the  surface,  sending  absorbi 
organs  into  the  tissues,  and  bear  abundantly  the  fruiti 
structures,  which  are  recognizable  by  the  naked  eye  as  ti 
black  bodies,  when  ripe.  Each  of  these  bodies  consists 
a  hard  shell,  surrounding  from  one  to  several  somewhat  ej 
shaped  sacs,  in  which  the  spores  are  contained.  The  Ik 
known  of  these  fungi  are  the  powdery  mildews  of  the  gn 
and  the  gooseberry. 

14.  Black  fungi  (Pf/renomycetes)  may  be  so  called  ft 
the  fact  that  a  large  majority  of  them  produce  a  blacken 
carbonized  appearance  of  the  leaves  or  branches  which  tl 
attack,  making  them  look  as  though  burned.  Sometim 
however,  they  are  of  a  light  or  bright  color,  so  that 
name  is  not  entirely  appropriate.  In  cavities  in  these  bli 
or  colored  fruiting  structures  are  contained  the  spoi 
enclosed  in  oblong  or  club-shaped  sacs,  which  escape  i 
the  air  through  tiny  pores  connecting  with  the  exteri 
Many  of  these  fungi  also  produce  summer  spores,  on  thre 
which  cover  the  outer  surface  with  a  <<  bloom,"  or  1 
cavities  similar  to  those  which  contain  the  spores  in  st 
Most  of  these  plants  are  saprophytes,  but  a  few  att 
hosts  still  living.  Of  them  there  are  a  few  which  are 
well  known,  notably  those  which  cause  the  **  black-knot' 
plum  and  cherry  trees,  and  the  <«  black-rot"  of  the  grape 

15.  Saucer  fungi  (Discomycetes)  are  so  called  from 
form  of  the  fruiting  portion  of  many  members  of  the  gro 
though,  on  account  of  their  wide  variations,  no  sic 
descriptive  term  is  applicable  to  all.  They  are  chi< 
saprophytes,  and  the  larger  forms  sometimes  strikin 
recall  the  toadstools  in  habit  and  place  of  growth.  ' 
spores  are  contained,  as  in  the  last  two  groups,  in  clo 
sacs,  which,  in  the  saucer  fungi,  stand  erect  and  clos 
packed  together  on  the  upper  or  inner  face  of  the  sau< 
which  they  cover  with  a  distinct  spore-bearing  layer, 
few  of  these  fungi  live,  at  least  under  certain  conditions 
parasites,  and  develop  small  sclerotia  in  the  tissues  of  tl 
hosts,  thus  producing  the  so-called  **  sclerotia  diseases'^ 
clover,  onions,  hemp,  etc. 
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^8  ( Tabei'aceoe)  are  a  small  group  of  subter- 
'ophytes,  some  of  which  are  highly  prized  as 
>od. 

erfect  fungi  is  a  general  term  to  include  an 
imber  of  forms  supposed  to  be  mostly  early 
5  development  of  members  of  some  of  the  groups 
jribed,  especially  various  summer-spore  forms  of 
fing  to  groups  13,  14  and  15.  Here  are  com- 
*^ery  different  forms  known  under  the  names 
ecB,  Melancomece,  Hyphomycetes^  etc.  The  spores 
borne  naked  on  the  ends  or  sides  of  spore- 
ireads,  and  germinate  at  once,  as  a  rule.  These 
in  large  proportion,  parasites,  and  produce 
widely  differing  external  appearance,  known 
f  the  names  '*  anthracnose,"  **  blight,'*  «<  spot," 
ot,"  etc. 

Ewjcount  of  these  fungi  is  impossible,  except  by 
them  into  several  groups,  because  of  fhe  very 
us  character  of  the  contents  of  this  general 
forms  not  placed  elsewhere.  The  fact  that  such 
ous  and  enormous  collection  of  '*  imperfect" 
\  must  form  a  part  of  any  enumeration  of  fungi, 
vidence  of  the  incompleteness  of  our  knowledge, 
►n  as  that  knowledge  increases,  the  extent  of  this 
ust  diminish. 

3  outline  covers  the  principal  fungi,  and  will,  it 
some  extent  subserve  the  purposes  for  which  it 
pared.  Being  now  in  possession  of  some  general 
ning  fungi,  we  may  attempt  to  deduce  from  them 
ie  principles  which  must  guide  us  in  attempts  to 
revent  the  ravages  of  diseases  caused  by  these 

•asitic  fungi  develop,  for  the  most  part,  within 
of  their  hosts,  it  is  evident  that  there  is  little 
>f  saving  a  plant  once  fairly  infected ;  for  what 
he  parasite  would  ordinarily  be  fatal  to  the  host, 
y  mildews,  being  external  parasites,  may  perhaps 
fter  they  are  well,  developed.  Our  chief  aim, 
lUst  be  to  protect  the  plant  by  the  thorough 
to  its  exposed  surfaces  of  some  preparation  which 
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shall,  without  injuring  the  plant,  kill  or  at  least  prevent 
germination  of  fungus  spores  which  may  alight  upon  it,  i 
which  would,  under  natural  conditions,  germinate  there  « 
infect  the  plant.  Many  such  preparations  have  been  p 
posed  and  tested,  a  few  with  encouraging  results.  Wl 
this  whole  subject  is  but  little  developed  as  yet,  two  formi 
may  be  given  which  promise  to  be  quite  generally  useful : 

Copper  Mixture  of  Gironde  or  Bordeaux  Mixture, 

A.  Dissolve  six  pounds  sulphate  of  copper  (blue  stone) 
sixteen  gallons  water. 

B,  Slake  four  pounds  quicklime  with  six  gallons  water. 
C     When  cool,  mix  A  and  5,  stirring  thoroughly. 

Blue   Water  or  Eau  Celeste. 
Dissolve  one  pound  sulphate  of  copper  in  four  gallons  wi 
water ;  when  cool,  add  one  pint  commercial  ammonia  and  eight 
gallons  water. 

The  latter  of  these  may  be  applied   by  means   of  \ 
apparatus  which  thoroughly  distributes  it ;  but  the  fon 
requires  the  use  of  a  spraying  pump,  with  a  special  agitat 
nozzle  to  keep  it  evenly  and  thoroughly  mixed,  since 
lime  is  simply  held  in  suspension,  without  being  dissolve* 

It  seems  hardly  necessary  to  point  out  that  a  vigorot 
healthy  plant  will  be  far  less  subject  to  the  attacks  of  fui 
and  will  suffer  far  less  from  such  att-icks,  than  a  poc 
nourished  one.  Both  theory  and  experience  point  to  1 
obvious  conclusion. 

After  a  plant  is  too  far  gone  to  be  saved,  measures  sho 
be  taken  to  prevent  the  infection  of  neighboring  plants,  « 
intact,  and  of  plants  of  the  same  kind,  in  the  follow 
season.  With  the  latter  object  in  view,  one  should  dest 
the  affected  parts,  and  especially  any  dead  or  fallen  parts 
refuse,  which  may  harbor  the  spores  of  the  fungus  dur 
the  winter.  In  dealing  with  fungi  which  produce  rest 
spores,  these  precautions  should  bo  taken  with  espe* 
thoroughness.  The  destruction  of  infectious  material  sho 
be  as  complete  as  burning  can  make  it,  for  nothing  less  tl 
this  will  assure  the  death  of  all  the  spores  contained  in 
In  dealing  with  any  fungous  disease,  one  of  the  secrets 
success  may  be  summed  up  in  the  word,  thoroughness. 
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\  cases  can  be  cited  of  common  weeds  or  wild 
of  which  is  so  closely  related  to  some  species 
1  plants  that  it  is  liable  to  attack  by  the  same 
ifest  its  cultivated  relative.  Where  this  is  true, 
int  may  serve  equally  with  the  cultivated  one  to 
he  fungus,  and  may  keep  it  alive  during  a  time 
;ter  is  not  grown,  or  may  become  a  source  of  in- 
,  cultivated  field,  previously  free.  For  example, 
■knot"  fungus   grows  on  our  wild   cherries,  as  I  ^ 

iltivated  cherries  and  plums ;  the  lettuce  mildew  isl^» 

sveral  species  of  «*  wild  lettuce  ; "  and  the  grape-  I  wl^ 

,  besides  occurring  on  wild  grape  vines,  has  been  ^  ^J 

3  Virginia  creeper.     The  bearing  of  these  facts 
3  of  preventing  and  checking  the  various  diseases 


I 


v^ 


t  is  clear  that  epidemic  diseases  cannot  be  sue-  i     || 
nbated  without  general  co-operation  throughout  II  ^  *    k 

region.     The  attempts  of  half  a  dozen  intelligent  '      IfcSiJ  ,  1 
ect  their  crops  may  be  almost  of  no  avail,  if  one  ^^^^fl 

sonservative  '*  neighbor   refuses  to  join   in   the  ^^ 

i  allows  his  adjacent  field  to  aflford  a  breeding-  \  ^_, 

)  very  fungus  our  progressive  friends  are  fighting.  .     flp? 

1  dealing  with  diseases  caused  by  parasitic  fungi 
,  then,  to  be  based  on  the  following  essentials : 

thoroughness^  cleanliness,  intelligent  treatment^  I  ^ 

••  %\ 

rr  wishes  to  come  into  much  more  general  com-  lj(^ 

oith  the  farmers,  market  gardeners,  horticulturists, 

I  all  who  cultivate  plants,  in  the  State.     He  es- 

I  urgently  requests  that  specimens  be  sent  him  of 

led  by  any  disease,  not  caused  by  insects,  which 

'  the  attention  of  any  reader  of  this  report, 

jA  aid  to  a  fuller  knowledge  of  many  diseases  can 

If  those  who  are  the  losers  by  them  will  co-operate 

'  possible  assistance,  even  to  the  extent  of  going  to 

?, .  to  those  engaged   in  their  study.      Without 

'ation  and  assistance,  our  work  must  necessarily 

\ffective  and  our  studies  far  less  complete  in  their 


214  AGRICULTURAL  EXPERIMENT  STATION.  [Ja 

2.     The  Potato  Scab. 

In  the  report  of  this  station  for  1888,  pages  131  to  13 
was  given  an  account  of  the  disease  of  potatoes  known 
**  scab,"  with  a  summary  of  the  views  held  up  to  that  th 
as  to  its  nature  and  cause.  It  was  shown  that,  while  t 
characters  of  the  disease  are  suflSciently  marked  and  \ 
too  familiar,  its  cause  is  still  to  be  explained.  On  tl 
point  three  principal  theories  are  held,  which  may  be  stal 
briefly  as  follows:  (1)  the  theory  of  W.  G.  Smith  a 
others,  that  the  trouble  is  caused  by  the  irritating  action 
foreign  substances  in  the  soil ;  (2)  the  view  that  it  is  d 
to  peculiar  soil  conditions ;  and  (3)  Brunchorst's  claim  tl 
it  is  caused  by  the  attacks  of  a  parasite  belonging  to  t 
slime  moulds.  Various  American  experiments  were  quote 
bearing  on  the  effects  of  the  presence  or  absence  of  manui 
excess  or  deficiency  of  water,  use  of  smooth  or  scab 
<*seed,"  use  of  fungicides,  and  cultivation  of  light  or  da 
skinned  potatoes. 

In  the  spring  of  1889,  arrangements  were  made  1 
experiments  on  the  same  plot  on  which  the  scab  had  « 
peared  for  several  years,  — Field  E,  containing  about  thp 
tenths  of  an  acre.  This  plot,  which  had  been  ploughed  1 
previous  fall,  was  ploughed  again  in  the  spring,  a 
divided  into  twenty-eight  sections  of  three  rows  each,  1 
section  being  regarded  as  the  unit,  and  each  section  bei 
treated,  as  nearly  as  possible,  in  a  uniform  manner. 

The  whole  plot,  excepting  section  1,  at  the  south  ei 
was  dressed  with  an  application  of  ground  bone  and  pota 
magnesia  sulphate,  at  the  rate  of  600  pounds  of  the  foni 
and  290  pounds  of  the  latter  per  acre.  In  addition 
suggestions  for  the  details  of  experiments  drawn  from  c 
rent  theories  and  previous  experiments,  two.  were  adop' 
from  other  sources ;  namely,  to  test  the  effect  of  toba< 
applied  in  the  drill  in  the  form  of  ground  tobacco  refu 
and  to  observe  the  results,  as  to  the  development  of  sc 
of  deep  planting.  Arrangements  were  made  to  facilit 
the  irrigation  of  a  part  of  the  sections ;  but,  owing  to 
extreme  rainfall  of  the  season,  no  use  was  made  of 
means  provided,  and  no  comparison  of  the  effects  of  exc 
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y  of  moisture  on  the  development  of  the  scab 
tuted,  as  the  whole  field  received  the  seme 
il  watering. 

ive  columns  of  the  following  table  show  the 
i  planting  of  each  section.  It  will  be  seen  that 
rds  material  for  the  following  comparisons  of 
the  development  of  scab  :  1.  Deep  vs.  shallow 
Susceptibility  to  attack  of  light  and  dark 
eties;  3.  Barn-yard  manure  vs.  commercial 
t.  Eflfect  of  tobacco  dust  in  drill;  5.  Scabby 
*  seed.'' 
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The  scabby  ''  white"  potatoes  planted  on  sections  6,  7 
13  were  of  a  very  light-skinned  sort,  much  resembling 
Gregory,  though  not  certainly  of  that  variety.  Those  ca 
**  black,"  planted  on  section  6,  were  a  very  few  sd 
elongated,  dark-purple  tubers,  found  in  the  station  bi 
the  *'  tops"  showed  the  same  dark  color  which  marked 
tubers,  and  produced  the  only  entirely  smooth  potatoes  or 
field.  The  plot  was  planted  May  4,  and  the  first  sh 
broke  through  the  soil  on  the  17th.  A  week  later  they  i 
well  up,  and  a  marked  backwardness  of  sections  1  anc 
was  observed,  as  compared  with  the  rest.  The  retan 
effect  of  planting  directly  on  manure  continued  to  be 
tinctly  noticeable  for  three  weeks  longer.  Various  expl 
tions  may  be  offered,  however,  for  this  fact,  which,  by  it 
has  no  special  significance.  The  field  was  cultivated 
hoed  at  sufficiently  frequent  intervals,  and  the  plants  g 
well,  being  kept  fairly  free  from  the  potato  beetle  by 
light  applications  of  Paris  green,  combined  with  hi 
picking. 

On  the  4th  of  June  young  tubers  were  found,  of  the 
of  a  pea,  and  from  this  time  their  size  and  number  rap 
increased.  On  July  22  the  first  indications  of  the  rot  n 
their  appearance  on  the  leaves  of  some  plants  near  the  s( 
end  of  the  plot,  and  had  soon  spread  over  almost  the  ei 
field.  As  soon  as  possible,  namely,  on  the  29th  of  July, 
potatoes  were  dug,  in  order  to  avoid  the  loss  of  results  f 
the  scab  experiments  to  which  the  rotting  of  the  tu 
would  lead.  The  potatoes  from  each  section  were  1 
distinct,  and  carefully  examined  with  reference  to  t 
relative  scabbiness.  The  result  in  each  case  is  briefly  st 
in  terms  of  a  scale  of  five  grades,  running  from  **  genei 
smooth  "to  "  very  badly  scabbed,"  in  the  last  column  ol 
foregoing  table.  A  compilation  of  the  results  there  gi 
with  regard  to  their  bearing  on  the  points  before  indica 
shows  that:  1.  Deep  planting  appears  to  tend  to  dimi 
the  development  of  scab,  though  further  experiments  in 
direction  are  very  desirable.  2.  While  the  very  c 
potatoes  were  wholly  free  from  scab,  little  or  no  diffen 
was  to  be  noticed  in  the  susceptibility  of  the  three  1 
varieties  planted ;  it  is  to  be  regretted  that  none  of  the  1 
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were  available  for  the  comparison.  3.  The 
ed  on  barn-yard  manure  were  markedly  more 
lOre  deeply  scabbed  than  the  rest.  4.  Tobacco 
•ill  had  no  appreciable  effect  in  increasing  or 
be  scab.  5.  Scabby  ''seed"  produces  a  crop 
r  nor  worse  than  that  grown  from  smooth 
3ne  of  these  results  are  new,  but  they  may  serve 
terial  on  which  to  base  general  conclusions,  and 
y  of  the  results  of  most  previous  similar  experi- 

all  such  results  are  comparatively  without 
so  long  as  the  cause  of  the  trouble  remains 
i  we  are  as  much  as  ever  in  the  dark,  so  far  as 
rational  experimentation  or  treatment  is  con- 
efore  the  most  attention  has  been  given  to  the 
levelopment  of  the  scab. 

ime  when  tubers  began  to  be  formed  till  the 
,  plants  were  taken  up  at  intervals,  and  care- 
d.  The  first  suspicious  spots  were  found  on 
libers  June  20,  and  the  first  unmistakable  scab 
a  the  28th.  After  this  time  abundant  specimens 
>le.  It  is  worthy  of  note  that  the  first  examples 
ibers  were  obtained  from  sections  1  and  14,  on 
ard  manure  was  used,  and  that  they  always 
most  and  scabbiest  material, 
ways  begins  in  very  small  spots,  and  spreads 
When  quite  small,  the  spots  usually  show  darkr 
I  from  which  the  lighter  marginal  portions  seem 
id.  These  dark  central  spots  mark  the  posi- 
leniicels  of  the  tuber,  in  which  the  disease 
rhe  microscopic  structure  of  the  diseased  spots 
kt  all  stages  of  their  development.  The  first 
ots,  detected  June  20,  on  very  young  tubers, 
icroscopic  examination,  to  be  young  scab-spots, 

be  distinguished  in  minute  structure  from  the 
I  on  a  full-grown  tuber.  The  characteristic 
produces  the  appearance  and  condition  known 
ts  in  the  browning,  drying  and  shrivelling  of 

few  layers  of  the  surface  cells  of  the  tuber, 
^8  a  hard  and  rough  crust.  The  difference 
y  small  spot  and  a  Jarge  patch  of  scabby  surface 


220  AGRICULTURAL  EXPERIMENT  STATION.  [ 

is  wholly  one  of  kind,  the  latter  developing  from 
former  by  the  simple  extension  of  the  pathological  cond 
described,  over  a  greater  surface.  In  this  way  is  prod 
what  may  be  described  as  the  superficial  form  of  the  dis< 
illustrated  by  the  lower  specimen  in  Fig.  1,  opposite 
136  of  our  report  for  1888,  and  by  Fig.  1,  accompan 
the  present  paper.  The  drying  and  browning  somet 
penetrates  to  a  considerable  depth,  and  causes  the  c 
of  masses  of  tissue  of  some  volume,  which  finally  be< 
destroyed  by  decay,  frequently  with  the  assistance  of  w 
and  other  animals.  Their  presence  in  this  form  oi 
disease  has  apparently  led  to  the  belief,  held  by  i 
persons,  that  such  animals  are  the  cause  of  the  tro 
This  may  be  called  the  deep  form  of  the  scab,  and  8ho\^ 
its  completest  development,  extensive  cavities  in  the  tu 
where  tissue  has  died  and  decayed.  It  is  illustrated  b; 
upper  specimen  in  Fig.  1  of  last  year's  report,  and  b; 
accompanying  Fig. ^2.  Both  forms  of  the  disease  co 
under  various  conditions  to  such  a  degree  that  the  cj 
determining  the  development  of  the  deep  form  are  wi 
indefinable. 

Very  careful  examinations  were  made,  to  deter 
whether  the  present  disease  is  caused  by  any  plat 
animal,  either  as  a  true  parasite  or  otherwise ;  bu 
organism  of  any  sort  was  found  constantly  or  even  frequ 
present  at  any  stage  of  its  progress,  and  there  can  t 
doubt  that  it  is  not  the  result  of  the  activity  or  develop 
of  any  living  thing  other  than  the  potato  plant.  Va 
experiments,  referred  to  in  the  paper  in  last  year's  re 
above  mentioned,  have  pointed  to  this  conclusion,  and 
results  would  be  very  puzzling  had  the  present  investiga 
resulted  otherwise.  The  search  for  some  organism  star 
in  causal  relation  to  the  trouble,  has,  however,  been 
ducted  with  much  care,  in  deference  to  the  claims  and  tl 
of  Brunchorst,  quoted  above,  and  to  be  discussed  later. 

Since  the  scientific  name  of  an  organism  indicates  al 
a  definite  and  determinable  thing,  one  can  always  be 
in  the  study  of  a  disease  plainly  caused  by  a  plant  or  an 
as  to  the  validity  of  his  comparisons  of  his  results  with  1 
of  others  who  have   studied  the   same   disease.      But 
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"  *'  Schorf''  and  ''  Skurv"  are  .not  terms  which 
finite  things,  but  are  of  popular  and  general 
and  the  assumption  that  they  are  used  in 
tries  to  designate  the  same  disease,  remains 
imption  until  it  is  proved  by  direct  comparison 

Indeed,  the  assumption  that  the  word  ''  scab" 
ghout  our  own  country,  for  the  same  affection, 
bardly  justified ;  but,  as  it  is  borne  out  by 
m  various  parts  of  New  England,  its  correct- 
hole  country  is  taken  for  granted.  In  order, 
ettle  the  uncertainty  whether  the  three  words 

are  synonymous,  two  leading  writers  on  the 
requested  to  furnish  material  for  comparison 
n  scabby  potatoes.  Dr.  Sorauer,  director  of 
it  station  at  Proskau,  Germany,  was  asked  to 
affected  with  the  disease  known  in  Germany 
or  "  Grind,"  and  Dr.  Brunchorst  of  Bergen, 
jnd  potatoes  attacked  by  the  disease  known  in 
LS  "  Skurv,"  and  said  by  him  to  be  caused  by  a 
me  mould.  Both  very  kindly  responded,  and 
;hes  here  to  extend  to  both  botanists  his  very 
3  for  their  interest  and  assistance, 
r  sent  several  tubers  affected  with  what,  to  the 
isembles  in  all  respects  our  superficial  form  of 
licroscopic    examination    fully   establishes   its 

our  disease.      The  accompanying  Fig.   3  is 
photograph  of  one  of  the  potatoes  sent  by  Dr. 
e  German  "  Schorf"  and  the  English  ''  scab" 
lonyms,  as  applied  to  diseases  of  the  potato. 
Brunchorst,  a  photograph  of  tubers  attacked 

has   been    received ;    but,   unfortunately,  the 

such  tubers,  promised  by  him,  have  failed 
i  it  is  impossible  to  accurately  compare  the 
[)uv  own.  Such  comparisons  as  are  rendered 
)r.  Brunchorst's  descriptions  and  figures  and 
ograph  he  has  had  the  goodness  to  send, 
er,  to  the  conclusion  that  he  is  dealing  with 
r  distinct  from  the  scab,  and  that  his  assump- 

American  and  German  diseases  are  identical 
weffian,  is  incorrect. 
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Fig.    4   is   a  reproduction   of  Brunchorst's   photogra 
Until   more   positive   evidence   can   be  obtained  from 
study  of  specimens,   it   seems   safest  to   assume  that 
*'  Skurv"  studied  by  him  is  quite  different  from  the  ot 
diseases,  and  of  different  origin.     This  view  removes  d 
culties  not  readily  explained  otherwise. 

Bulletin  No.  34  of  this  station,  published  last  Ji 
contained  a  series  of  questions  concerning  potato  s< 
addressed  to  farmers,  especially  those  of  this  State,  wl 
they  were  requested  to  answer  from  their  experience, 
the  assistance  of  this  department  in  the  study  of  the  dise 
Some  ten  thousand  -  copies  of  this  bulletin  were  sent  ' 
and  some  agricultural  journals  showed  their  interest 
printing  and  calling  attention  to  them.  The  replies 
this  widely  circulated  request  were  six  in  number,  i 
of  these,  four  came  from  neighboring  States.  It  is 
to  ask  the  farmers  of  Massachusetts  to  imagine  how  g 
is  the  encouragement  derived  from  such  a  result  by  tl 
who  are  working  in  their  interest,  and  wish  their  co-op 
tion  and  assistance.  The  facts  stated  require  no  c 
ment. 

In  conclusion,  it  may  be  remarked  that  the  results  of 
year  are  more  negative  than  positive.  It  is  certain  that 
disease  is  the  same  a.s  that  discussed  by  German  writ 
and  that  it  is  not  caused  by  any  parasitic  organism. 

Several  years'  observations  at  this  station  point,  also 
the  correctness  of  the  view  that  the  cause  of  our  troubl 
to  be  sought  in  peculiar  physical  or  chemical  condition 
the  soil,  though  the  opinion  that   excessive   moisture 
suflBcient  controlling  cause  seems  hardly  tenable. 

It  seems  to  be  generally  conceded  that  potatoes  beo 
most  scabby  in  heavy,  close  soil,  and  least  so  in  light,  1( 
soil ;  that  worse  crops  ia  this  respect  are  raised  on  1 
which  has  been  cultivated  for  some  time  than  on  fre 
broken  ground.  Indeed,  the  belief  is  quite  general 
new  soil  will  give  a  smooth  crop.  This  was  not  the  c 
however,  at  this  station,  the  past  season,  when  land  brc 
for  the  first  time  in  years  gave  a  badly  scabby  crop, 
should  be  added  that  this  was  on  a  stiff,  heavy,  po 
drained  soil. 


:C::- 


Fig.  1. 
♦Surface**  Scab,  from  SUtion  Plots. 


Pio.  2. 
*Deep'*  Scab,  from  Station  Plots. 
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Fig.  3. 
Gciman  5!cAor/  (='* Surface**  Scab.) 
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present  probable  that  excess  of  moisture  tends 
e  scab,  rather  through  its  influence  in  render- 
leavy  and  clinging,  than  in  any  more  direct 
3  recommended  that,  to  secure  a  smooth  crop, 
lanted  in  light,  porous  soil,  kept  well  stirred, 
is  will  be  continued  next  season,  in  the  light 
ience. 

^ungotis  Diseases  on  Station  Farm. 
ng  notes  include  only  such  diseases  as  attacked 
)n  the  station  farm  during  the  past  season  with 
jnce  to  produce  results  of  economic  importance. 
)f  course,  were  found,  whose  presence  was  of 
mportance  to  the  various  plants  on  which  they 
t  a  few  produced  striking  results  by  their 
i  vigor.  The  meteorological  conditions  of  the 
peculiarly  favorable   to   the   development   of 

ut  of  barley  and  oats  (  UstUago  segetum  Pers.*) 
of  those  grains  on  the  east  fields  and  on  the 
plats  to  such  an  extent  that  the  "smutted" 
a  very  appreciable  portion  of  the  whole.  Even 
ted  heads  but  a  small  fraction  of  one  per  cent, 
the  loss  on  a  large  field  would  be  suflScient  to 
►ts  to  save  it,  as  a  little  calculation  will  show, 
under  consideration  appears  on  the  fruiting 
jmall  grains,  and,  when  ripe,  presents  only  the 
spores  characteristic  of  the  smuts,  which  com- 
es the  substance  of  the  seed.  The  enclosing 
irst  open,  and  the  spores  are  carried  in  all 
the  wind,  finding  lodgement  on  the  surrounding 
1.  Although  the  smut  spores  ripen  consider- 
lan  does  the  grain  in  the  sound  heads,  grain 
d  field  is  sure  to  have  them  adhering  to  its 
ntangled  in  the  tuft  of  hairs  at  its  end,  espe- 
:ed  heads  have  been  mixed  with  the  sound  ones 
Unless  they  are  present  in  very  large  numbers, 

lined  that  the  scieDtific  name  of  a  plant  consists  of  three  parts,  the 
or  group  of  closely  related  plants  to  which  it  belongs,  the  name 
id  or  specie*^  and  the  name  (in  full  or  abbreviated)  of  the  person 
1  it  owes  the  name. 
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they  cannot  be  detected  by  the  unaided  eye.  These  s 
remain  unchanged  during  the  winter,  and  are  ready  foi 
nnnation  with  the  seed,  when  it  is  planted  in  the  sf 
Experiments  have  shown  that  the  germinating  tubes  o 
smut  fungus  can  penetrate  and  infect  the  plants  of  grain 
when  they  are  very  young  seedlings,  with  very  tende 
easily  penetrable  tissues.  Having  once  gained  entrance 
mterior  of  such  a  plant,  however,  the  fungus  grows  wit 
plant,  invading  the  new  tissues  as  they  are  formed 
finally  reaching  its  complete  development  by  producii 
reproductive  bodies  in  the  place  of  the  destroyed  repr 
tive  bodies  of  its  host.  If  the  grain,  with  adhering 
spores,  be  fed  to  horses  or  cattle,  the  spores  pass  thi 
the  body  and  are  voided  unharmed.  And  not  m 
unharmed  ;  their  passage  through  the  animal  body  see 
cause  '  them  to  germinate  more  readily  than  before 
they  produce,  in  the  manure  heap,  tiny  bodies  ^ 
increase  rapidly  by  a  process  of  budding  similar  to  th 
the  yeast  fungi.  Thus  a  few  spores  may  produce,  in  a 
time,  a  multitude  of  these  tiny  buds,  each  of  which  can 
a  grain  seedling  with  the  smut  parasite. 

Since  the  infection  of  neighboring  plants  cannot  be  c 
by  a  *' smutty"  plant,  the  problem  of  dealing  witl 
present  trouble  is  much  simpler  than  similar  problems 
ceming  the  numerous  fungi  which  spread  rapidly  by  sui 
spores.  It  is  evident  that  it  is  useless  to  attempt  to  s 
plant  once  attacked  by  smut ;  biit  the  facts  just  stated 
cerning  the  fungus  under  discussion  point  to  three  lir 
defence  against  its  attacks:  (1)  The  conditions  fo 
germination  of  the  seed  and  the  growth  of  the  seedling  s 
be  as  favorable  as  possible,  in  order  that  the  peri< 
susceptibility  to  infection  may  be  made  as  short  as  pos 
To  this  end,  well-matured  seed  should  be  sown  on 
prepared  and  well-drained  soil,  in  favorable  '«  groT 
weather.  (2)  Suitable  commercial  fertilizers  should  re 
animal  manures,  on  fields  to  be  sown  to  grain.  Thi 
eliminate  from  the  problem  an  important  complication. 
The  seed  grain  should  be  treated,  before  being  sown,  ^ 
preparation  which  will  kill  the  adhering  spores,  wit 
least  damage  to  the  seed.     The  best  for  this  purpose  i 
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lalf  per  cent,  solution  of  sulphate  of  copper, 
dissolving  it  in  water  in  the  proportion  of 
X)  twenty-five  gallons.  The  grain  should  be 
et  with  this  solution,  and  allowed  to  soak  in  it 
jlve  to  twenty-four  hours.  It  may  then  be 
or  a  few  hours,  till  dry  enough  to  be  readily 
treatment  is  very  eflScacious  and  inexpensive. 
ot  disease  of  sugar  beets  appeared  on  the  leaves 
ibout  the  end  of  June,  in  the  form  of  dead,  dry, 
les,  from  one-eighth  to  three-eighths  of  an  inch 
These  patches  are  the  result  of  the  death  of 
jues,  caused  by  their  invasion  by  a  fungus 
While  a  few  patches  would  do  little  harm  on  the 
a  beet,  they  often  become  so  abundant,  as  in 
ase,  as  to  destroy  a  large  part  of  the  tissue  of 
Since,  as  we  have  seen,  the  leaves,  being  the 
ontaining  organs,  are  those  on  which  the  plant 
ts  supply  of  organic  food  material,  it  is  evident 
for  the  plant  must  be  the  loss,  during  its  time 
)wth,  of  a  large  fraction  of  its  working  leaf 
the  case  under  notice,  the  spots  gradu- 
i  and  increased,  until,  in  August,  the  leaves 
ely  from  the  violence  of  the  attack.  By  this 
r,  the  roots  were  so  well  grown  that  they  were 
ut  promptly  a  fresh  growth  of  leaves,  which 
ough  the  rest  of  the  season,  though  themselves 
3 what  by  the  spot.  Clearly,  the  production  of 
ust  have  involved  the  conversion,  for  that  pur- 
nsiderable  amount  of  stored  material  from  the 
)ught  to  have  remained  there.  This  loss,  with 
le  diminution  of  active  surface  on  both  sets  of 
very  materially  reduce  the  amount  of  solid 
roots,  and  lessen  their  feeding  value  in  pro- 


s  forms  appeared  on  the  spots  on  the  station 
f  them  belonging  to  the  Imperfect  Fungi.  Up 
1 0th  of  July,  the  most  abundant  form  was  that 
anists  as  Septoria  Betce  West.,  while  after  that 
)f  form,  and,  late  in  the  season,  apparently  the 
IS  that  known  as  Cercospora  beticola  Sacc.     In 
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view  of  their  appearance  on  the  same  spots,  and  ii 
relations  described,  it  is  pertinent  to  inquire  if  they  ma 
be  forms  of  the  same  pleomorphic  fungus.  Direct  ] 
either  for  or  against  this  hypothesis,  is,  however, 
wanting. 

No  very  definite  directions  for  combating  this  ti 
can  be  given,  in  the  absence  of  more  complete  kno\i 
of  the  accompanying  fungus  forms  than  we  yet  have 
both  Septoria  and  Cercospora  spores  quickly  germinat 
infect  new  hosts,  that  is,  are  summer  spores,  it  is  pre 
that  spraying  the  crop  as  soon  as  the  spots  begin  to  a 
may  check  its  spread.  It  is  probable  that  the  ''  Eau  Cel 
would  give  good  results.  Leaves  badly  attacked  shoi 
burned;  all  refuse  should  be  cleared  from  the  field  j 
end  of  the  season,  and  burned ;  and  the  same  crop  s 
not  be  planted  on  the  same  ground  or  in  its  imm< 
neighborhood,  the  following  year. 

3.  The  rot  of  potatoes  has  been  unusually  serious  ( 
station  plots,  as  throughout  the  State,  during  the  seaso 
past.  This  disease,  known  as  blight  when  it  attacks  the 
and  as  rot  when  the  tubers  are  affected,  is  due  to  a  fun< 
the  downy  mildew  group,  Phytophthora  infestans  de 
Its  abundance  and  destructiveness  in  1889  have  called  < 
many  descriptions  and  recommendations  concerning  th 
gus  and  means  for  checking  it,  that  an  extended  accoi 
superfluous  here.  The  fungus  spreads  very  rapid! 
means  of  summer  spores,  but,  so  far  as  is  known, 
not,  like  most  of  the  downy  mildews,  produce  r( 
spores.  Its  only  known  mode  of  passing  the  winter 
the  hibernation  of  its  mycelium  in  the  host  tubers.  S 
care  should  be  taken,  then,  to  avoid  planting  '*seed" 
toes  which  contain  this  hibernating  mycelium,  whose 
ence  is  commonly  indicated  by  dark-brown  sunken  sp( 
the  surface  of  the  tuber,  beneath  which  the  tissues  are 
or  less  '*  rotted."  A  fuller  account  of  this  very  fata 
ease,  by  the  present  writer,  may  be  found  in  Bulletin 
of  the  Hatch  Experiment  Station  of  the  Massachusetts 
cultural  College. 

The  blight  which  appeared  on  the  leaves  of  potato 
the  plot  devoted  to  scab  experiments,  as  previously 
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id  rapidly,  but  not  with  perfect  regularity. 
5aves  and  stems  were  mostly  killed  by  the 
burth  day  after  its  appearance,  those  on  sec- 
L4,  the  third  row  of  section  6,  and  the  second 
¥s  of  both  7  and  13,  were  still  fresh  and  com- 
iharmed.  Comparison  with  the  table  given 
that  the  sections  which  suffered  least  were 
1  the  potatoes  were  planted  directly  on  manure, 
which  were  planted  with  the  varieties  dcsig- 
ite  and  black.  That  some  varieties  are  less 
ban  others  to  attacks  of  the  rot,  has  been 
own ;  but  why  planting  on  manure  should  giv^e 
ainst  it,  as  seems  here  to  have  been  the  case, 
to  see ;  yet  there  was  no  other  difference  in 
tween  plots  1  and  14,  on  one  hand,  and  2-4, 
)-l(),  on  the  other  hand.  Yet  all  the  latter 
lly  and  very  severely.  The  attack  was  not  of 
^lent  sort,  and,  even  on  the  wor.st-affected 
was  not  the  complete  collapse  into  a  slimy, 
Lss,  which  is  the  result  of  the  extreme  form  of 
Nothing  now  remained  to  be  done  but  to  har- 
[itoes  as  quickly  as  possible.  Press  of  other 
3vented  immediate  attention,  l)ut  they  were  all 
ore  the  end  of  the  month,  in  very  good  con- 
as  the  rot  was  concerned.  Later  potatoes, 
is,  which  received  less  prompt  attention,  were 
al  loss. 

tlier  fungous  diseases  are  resei'ved  until  more 
can  be  accumulated  concerning  them. 

f  on  Material  referred  to  the  Department, 
e  examinations  which  have  l)ecn  made  by  the 
f  specimens  referred  to  it,  may  l)e  of  sufficient 
st  to  warniut  a  brief  discussion  here. 
J  in  Cellar, — In  December,  188S,  a  quantity 
icculent  substance,  mixed  with  gravel  from  the 
on  which  it  had  grown,  was  sent  in  for  exam- 
j  house  from  whose  cellar  the  material  was 
nement-house,  and  the  white  growth  in  ques- 
rce  of  alaim  to  the  tenants,  who  threatened  to 
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leave,  fearing  that  its  appearance  was  an  indication  o 
unhealthfulness  of  the  premises. 

It  was  evident  to  the  unaided  eye,  and  microscopic  e 
ination  confirmed  the  opinion,  that  the  white  material 
the  sterile  mycelium  of  some  fungus.  As  there  was  no 
of  spore  formation,  it  was  impossible  to  say  to  what  fi 
the  mycelium  belonged,  though  more  probably  to 
member  of  the  toadstool  group. 

The  only  conditions  necessary  to  the  development  of 
mycelia  are  the  presence  of  spores,  and  of  certain  de 
of  temperature  and  moisture.  The  latter  condition 
afforded  by  even  the  best  of  cellars,  which  receive  no 
ficial  heat,  and  fungus  spores  penetrate  every  crevice 
the  air  in  which  they  float.  Not  only  are  such  grc 
perfectly  harmless  in  themselves,  but  their  occas 
appearance  is  no  indication  of  unhealthful  condit 
although  their  very  constant  or  luxuriant  appearan 
often  an  accompaniment  of  extreme  dampness.  Foi 
sake  of  neatness,  it  is  best  to  remove  them  with  ral 
broom,  and  prevent  their  reappearance  on  the  same  su 
by  the  free  application  of  lime,  either  dry  or  in  the  foi 
whitewash. 

A  report  to  this  efiect  was  made  in  the  present  case 
it  was  afterwards  learned  that  the  tenants  had  all 
left,  victims  to  their  superstitious  fears  and  dread  ol 
**  mysterious." 

It  should  be  remarked  here  that  the  appearance  of  ^ 
fungus  mycelia,  followed  by  the  development,  on  the  su 
of  the  mass,  of  a  rusty-brown  spore  layer,  with  the  e> 
tion  of  watery  drops  at  its  margin,  should  receive  pr 
attention.  The  fungus  which  answers  to  this  descri] 
belongs  to  the  toadstool  group,  and  appears  on  wood 
or  even  on  cellar  bottoms.  It  produces  a  very  rapid 
destructive  **  dry  rot  "  of  timber,  and  is  known  in  Gen 
as  the  **  house  fungus."  It  should  be  thoroughly  destrc 
and  all  woodwork  in  its  vicinity  painted  or  well  whitewas 

2.  Black  Spot  of  Jtose  Leaves,  —  A  disease  affectin| 
leaves  of  roses  growing  in  the  Durfee  plant-house  of 
Massachusetts  Agricultural  College  was  referred  by  ] 
S.  T.  Maynard   to   this   department   for  examination 


.^.Liii 


UBLIC  DOCUMENT  — No.  33. 


229 


cember,  1888.  The  leaves  showed  the  dark, 
Bndritic  patches,  and  the  small,  slightly  raised 
wjteristic  of  the  "  black  spot"  of  the  rose  ;  and 
•e  showed  the  presence  of  an  abundant  mycelium 
producing  at  certain  points  masses  of  the  spores 
3k-spot"  fungus,  Actinonema  rosoe  Fr.     The 

spots  are  indicated  by  the  pustules,  which  are 
B  elevation  of  the  surface  layer  or  epidermis  of 
he  developing  spore  masses.  As  the  internal 
eaf  is  invaded  by  the  mycelium,  it  is  gradually 
)8es  its  green  color;  so  arise  the  discolored 
give  the  disease  its  name,  and  which,  at  first 

radially  in  all  directions  from  the  point  of 
lie  fungus  which  causes  this  trouble  is  one  of 
fungi,  and  its  relation  to  other  forms  remains 
lined. 

lisease  appeared  abundantly  on  leaves  of  roses 
t  of  doors  in  the  garden  of  a  very  successful 
mherst,  last  sunmier. 

ives  should  be  carefully  collected  and  destroyed, 
B  dissemination  of  spores ;  and  it  is  probable 

with  some  fungicide  will  prove  efficacious  in 

disease,  if  done  early  and^Vequently  enough., 
tails  and  recommendations,  reference  may  be 
iport  of  the  mycologist  of  the  United  States 
>f  Agriculture,  for  1887,  p.  366,  and  to  Bulletin 
Hatch  Experiment  Station,  before  referred  to. 
ode  Disease  of  Cucumbers.  —  A  disease  seri- 
g  cucumbers  raised  under  glass  came  to  my 

July  last,  through  Mr.  H.  T.  Fernald  of 
;  manifests  itself  first  in  the  yellowing  of  the 
1  is  followed  by  the  death  of  the  plant.  But 
af  trouble  is  in  the  roots,  on  which  are  formed 
le-like  swellings  or  galls^  in  which  the  tissues  are 
ngy,  and  easily  crumble.     Examination  showed 

in  these  galls  of  very  nmmerous  microscopic 
leir  eggs.  The  worms  measure  perhaps  one- 
inch  in  length,  and  belong  to  the  group  known 
rms  or  nematodes^  which  attack  the  roots  of 
with  fatal  results. 
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This  nematode  disease  of  cucumbers  is  known  in  Eng 
and  is  said  to  have  been  successfully  treated  by  wat 
the  soil  in  which  the  diseased  plants  were  growing,  ^ 
weak  solution  of  permanganate  of  potash,  which  appet 
be  fatal  to  the  worms,  without  injuring  the  plants, 
suggested  that  the  sulphate  of  manganese  would  probah 
as  efBcient  as  the  permanganate  of  potash,  while  it  is 
cheaper.  The  writer  will  be  glad  to  communicate  with 
one  who  is  troubled  by  this  disease,  and  wishes  to  ej 
ment  in  combating  it. 


2. — Communication  by  C.  A,  Goessmann. 

The  investigations  concerning  the  effect  of  various  i 
of  cultivation  and  of  manuring  on  the  general  chamcte 
composition  of  fruits  and  garden  crops  will  be  resume 
far  as  practicable,  during  the  coming  year.  The  cii 
stances  which  some  years  ago  obliged  me  to  discor 
that  work  as  outlined  in  our  first  and  second  annual  re] 
under  the  heading  *' Chemistry  in  Fruit  Culture,"  ar 
existing  now.  The  late  permanent  assignment  of  su 
fields,  as  well  as  the  recent  erection  of  buildings  des 
with  a  view  to  offer  to  growing  plants  the  necessary 
tection  against  objectionable  features  of  climate  and  wei 
promise  to  favor  our  plans  of  operation.  The  co-ope: 
of  our  experiments  in  the  field  and  in  the  vegetation 
cannot  fail  to  assist  materially  in  drawing  correct  conch 
from  our  results. 
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iL  WORK  IN  THE  CHEMICAL 
LABORATORY. 


ication  on  commercial  fertilizers :  — 
meral  introduction. 

Lws  for  the  regulation  of  the  trade  in  commercial 
fertilizers. 

st  of  licensed  manufacturers  for  May  1,  1889,  to 
May  1,  1890. 

lalyses  of  licensed  fertilizers, 
lalyses  of  commercial  fertilizers  and  manurlal  sub- 
stances sent  on  for  examination, 
iscellaneous  analyses. 
Qalyses. 

Lion  of  analyses  made  at  Amherst,  Mass.,  of  agri- 
il  chemicals  and  refuse  materials  used  for  fei*tilizing 
es. 

tion  of  analyses  made  at  Amherst,  Mass.,  of  fodder 
9,  fruits,  sugar-producing  plants,  dairy  products,  etc. 
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I.     Communication  on  Commercial  Fertilizers. 

1.  General  introduction. 

2.  Laws  for  the  regulation  of  the  trade  in  commercial  fertilize 

3.  List  of  licensed  manufacturers  for  May  1,  1889,  to  May 

1890. 

4.  Analyses  of  licensed  fertilizers. 

5.  Analyses  of  commercial  fertilizers  and  manurial  substan 

sent  on  for  examination. 

6.  Miscellaneous  analyses. 

i.     General  Introduction. 

The  new  duties  assigned  to  the  director  of  the  stati 
render  it  necessary  to  discriminate,  in  the  future,  in  offic 
publications  of  the  results  of  analyses  of  commercial  fert 
zers  and  of  manurial  substances  in  general,  between  analy 
of  samples   collected   by   a  duly  qualified  delegate  of 
experiment  station,  in  conformity  with  the  rules  prescril 
by  the  new  laws,  and  those  analyses  which  are  made 
samples  sent  on  for  that  purpose  by  outside  parties, 
regard   to  the  former  alone  can  the  director  assume 
responsibility  of  a  carefully  prepared  sample,  and  of 
identity  of  the  article  in  question. 

The  oflScial  report  of  analyses  of  compound  fertilizers,  i 
of  all  such  materials  as  are  to  be  used  for  manurial  purpos 
which  are  sold  in  this  State  under  a  certificate  of  complia 
with  the  present  laws  for  the  regulation  of  the  trade  in  th 
articles,  has  been  restricted  by  our  State  laws  to  a  statem 
of  chemical  composition,  and  to  such  additional  informat 
as  relates  to  the  latter.  The  practice  of  aflSxing  to  ei 
analysis  of  this  class  of  fertilizers  an  approximate  commert 
valuation  per  ton  of  their  principal  constituents,  has,  the 
fore,  to  be  discontinued.  This  change,  it  is  expected,  \ 
tend  to  direct  the  attention  of  the  consumers  of  fertiliz 
more  forcibly  towards  a  consideration  of  the  particular  cc 
position  of  the  diflerent  brands  of  fertilizers  oflTered 
their  patronage,  —  a  circumstance  not  unfrequently  ov 
looked. 

The  approximate  market  value  of  the  diflTerent  brands 
fertilizers,  obtained  by  the  current  mode  of  valuation,  d( 
not  express  their  respective   agricultural  value,  t.c,  th 
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ng  value  ;  for  the  higher  or  lower  market  price 
rands  of  fertilizers  does  not  necessarily  stand  in 
ation  to  their  particular  fitness,  without  any 
the  particular  condition  of  the  soil  to  be  treated, 
Dial  wants  of  the  crops  to  be  raised  by  their 
To  select  judiciously  from  among  the  various 
rtilizers  offered  for  patronage,  requires,  in  the 
nds  of  information ;  namely,  we  ought  to  feel 
it  the  particular  brand  of  fertilizer  in  question 
ains  the  guaranteed  quantities  and  qualities  of 
cles  of  plant  food  at  a  reasonable  cost,  and  that 
lem  in  such  form  and  in  such  proportions  as 
et  existing  circumstances  and  special  wants. 
2S  it  may  be  mainly  either  phosphoric  acid  or 
lotash  ;  in  others,  two  of  them  ;  and  in  others 
ee.  A  remunerative  use  of  commercial  fertili- 
ly  be  seciired  by  attending  carefully  to  the 
considerations. 

farmers  not, yet  familiar  with  the  current  mode 
\g  the  commercial  value  of  manurial  substances 
ale  in  our  markets,  some  of  the  essential  con- 
irhich  serve  as  a  basis  for  their  commercial  valu- 
ce  more  stated  within  a  few  subsequent  pages, 
to  customary  valuation  of  manurial  substances 
the  average  trade  value  of  essential  fertilizing 
cified  by  analysis.  The  money  value  of  the 
s  of  agricultural  chemicals,  and  of  the  higher- 
ound  fertilizers,  depends,  in  the  majority  of 
amount  and  the  particular  form  of  two  or  three 
icles  of  plant  food  —  i.e  ,  phosphoric  acid, 
potash — which  they  contain.  To  ascertain,  by 
•  valuation,  the  approximate  market  value  of  a 
.,  the  money  worth  of  its  essential  fertilizing 
we  multiply  the  pounds  per  ton  of  nitrogen, 
trade  value  per  pound ;  the  same  course  is 
I  reference  to  the  various  forms  of  phosphoric 
potassium  oxide.  We  thus  get  the  values  p'er 
3veral  ingredients,  and,  adding  them  together, 
I  total  valuation  per  ton  in  case  of  cash  payment 
-eneral  distribution. 


^.' 
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The  market  value  of  low-priced  materials  used  for 
nurial  purposes,  as  salt,  wood  ashes,  various  kinds  of  ] 
barn-yard  manure,  factory  refuse,  and  waste  material 
different  description,  quite  frequently  does  not  stand 
close  relation  to  the  market  value  of  the  amount  of  esse 
articles  of  plant  food  they  contain.  Their  cost  vari< 
different  localities.  Local  facilities  for  cheap  ti'ansporta 
and  more  or  less  advantageous  mechanical  condition  1 
speedy  action,  exert,  as  a  rule,  a  decided  influence  on 
selling  price. 

The  mechanical  condition  of  any  fertilizing  mat( 
simple  or  compound,  deserves  the  most  serious  consider 
of  farmers,  when  articles  of  a  similar  character  are  of 
for  their  choice.  The  degree  of  pulverization  cont 
almost  without  exception,  under  similar  conditions,  the 
of  solubility  and  the  more  or  less  rapid  diffusion  ol 
different  articles  of  plant  food  throughout  the  soil, 
state  of  moisture  exerts  a  no  less  important  influenc 
the  pecuniary  value,  in  case  of  one  and  the  same 
of  substance.  Two  samples  of  fish  fertilizers,  alth 
equally  pure,  may  differ  from  fifty  to  one  hundred 
cent,  in  commercial  value,  on  account  of  mere  diffei 
in  moisture. 

Crude  stock  for  the  manufacture  of  fertilizers,  and  r 
materials  of  various  descriptions,  have  to  be  valued 
reference  to  the  market  price  of  their  principal  constitu 
taking  into  consideration,  at  the  same  time,  their  ge 
fitness  for  speedy  action. 


Trade  Values  of  Fertilizing  Ingredients  in  Raw  Materials  i 
Chemicals,     {1889.) 

Cents  pel 

Nitrogen  in  ammoniates, *      . 

Nitrogen  in  nitrates, 

Organic  nitrogen  in  dry  and  fine-ground  fish,  meat  and  blood, 

Organic  nitrogen  in  colton-seed  meal  and  castor  pomace,    . 

Organic  nitrogen  in  fi no-ground  bone  and  tankage, 

Orjg:anic  nitrogen  in  fine-ground  medium  bone  and  tankage, 

Organic  nitrogen  in  mediiun  bone  and  tankage,    . 

Organic  nitrogen  in  coarser  bone  and  tankage,     . 

Organic  nitrogen  in  hair,  horn  shavings  and  coarse  fish  scraps, 

Phosphoric  acid  soluble  in  water, 

Phosphoric  acid  soluble  in  ammonium  citrate, 
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Values  of  Fertilizing  Ingredients  —  Concluded. 

Cent!  per  Pound. 

id  in  dry  ground  bone,  fish  bone  and  tankage,        .  7 

id  in  fine  medium  bone  and  tankage,       ...  6 

id  in  medium  bone  and  tankage,      ....  5 

id  in  coarse  bone  and  tankage,         ....  4 

id  in  fine-ground  rock  phosphate,    ....  2 
i-grade  sulphate,  and  in  form  free  from  muriates 

;  ashes,  etc., '  .        .        .  6 

ite, 4} 

iate, 4^ 

lie  nitrogen  in  superphosphates,  special  manures 
fertilizers  of  a  high  grade,  is  usually  valued  at 
igures  laid  down  in  the  trade  values  of  fertilizing 
in  raw  materials,  namely,  nineteen  cents  per 
eing  assumed  that  the  organic  nitrogen  is  derived 
st  sources,  viz.,  animal  matter,  as  meat,  blood, 
iher  equally  good  forms,  and  not  from  leather, 
r,  or  any  low-priced,  inferior  form  of  vegetable 
ess  the  contrary  is  ascertained.  For  similar 
insoluble  phosphoric  acid  is  valued  in  this  con- 
iree  cents  ;  it  being  assumed,  unless  found  other- 
is  from  bone  or  similar  source,  and  not  from 
late.  In  this  latter  form  the  insoluble  phos- 
is  worth  but  two  cents  per  pound, 
e  trade  values  are  the  figures  at  which,  in  the 
preceding  March,  1889,  the  respective  ingredi- 
)e  bought  at  retail  for  cash  in  our  large  markets, 
materials,  which  are  the  regular  source  of  supply, 
^rrespond  to  the  average  wholesale  prices  for  the 
3nding  March  1,  plus  twenty  per  cent,  in  case  of 
hich  we  have  wholesale  quotations.  The  valua- 
ed  by  use  of  the  above  figures  will  be  found  to 
with  the  retail  price  at  the  large  markets  of 
V  materials,  such  as  — 

late  of  ammonia,  •  Dry  ground  fish, 

te  of  soda,  Azotin, 

ite  of  potash,  Ammonite, 

late  of  potash.  Castor  pomace, 

blood.  Bone  and  tankage, 

ground  meat.  Plain  superphosphates. 
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A  large  percentage  of  commercial  materials  consists 
refuse  matter  from  various  industries.  The  composition 
these  substances  depends  on  the  mode  of  manufacture  earn 
on.  The  rapid  progress  in  our  manufacturing  industries 
liable  to  affect,  at  any  time,  more  or  less  seriously,  the  coi 
position  of  the  refuse.  To  assist  the  farming  community 
a  clear  and  intelligent  appreciation  of  the  various  substanc 
sold  for  manurial  purposes,  a  frequent  examination  into  t 
temporary  character  of  agricultural  chemicals  and  reft 
materials  offered  in  our  markets  for  manurial  purposes 
constantly  carried  on  at  the  laboratoiy  of  the  station. 

Consumers  of  commercial  manurial  substances  do  well 
buy,  whenever  practicable,  on  guaranty  of  compositi 
with  reference  to  their  essential  constituents ;  and  to  see 
it  that  the  bill  of  sale  recognizes  that  point  of  the  barga 
Any  mistake  or  misunderstanding  in  the  transaction  may 
readily  adjusted,  in  that  case,  between  the  contend! 
parties.  The  responsibility  of  the  dealer  ends  with  furnii 
ing  an  article  corresponding  in  its  composition  with  1 
lowest  stated  quantity  of  each  specified  essential  constitue 
Our  present  laws  for  the  regulation  of  trade  in  commerc 
fertilizers  include  not  only  the  various  brands  of  compou 
fertilizers,  but  also  all  materials,  single  or  compound,  wi 
out  reference  to  source,  used  for  manurial  purposes,  wl 
offered  for  sale  in  our  market  at  ten  dollars  or  more  j 
ton. 

Copies  of  our  present  laws  for  the  regulation  of  the  trs 
in  commercial  fertilizers  may  be  had  by  all  interested, 
application  at  the  Massachusetts  State  Agricultural  Exp€ 
ment  Station,  Amherst,  Mass. 

Arrangements  are  made,  as  in  previous  years,  to  atte 
to  the  examination  of  objects  of  general  interest  to  i 
farming  community,  to  the  full  extent  of  existing  circa 
stances.  Requests  for  analyses  of  substances,  as  fodc 
articles,  fertilizers,  etc.,  coming  through  officers  of  agricu 
ural  societies  and  farmers'  clubs  within  the  State,  \^ 
receive  hereafter,  as  in  the  past,  first  attention,  and  in  t 
order  that  the  applications  arrive  at  the  office  of  the  static 
The  results  will  be  returned  without  charge  for  the  servi( 
rendered.     Applications  of  private  parties  for  analyses 
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free  of  charge,  will  receive  a  careful  considera- 
3ver  the  results  promise  to  be  of  a  more  general 
For  obvious  reasons,  no  work  can  be  carried  on 
ion  of  which  the  results  are  not  at  the  disposal  of 
3rs  for  publication,  if  deemed  advisable  in  the 
the  citizens  of  the  State. 

jels  and  communications  sent  on  to  **The 
jtts  State  Experiment  Station"  must  have  ex- 
postal  charges  prepaid,  to  receive  attention. 

for  the  Regulation  of  the  Trade  in  Commercial 
Fertilizers, 
[Chap.  296.] 

0  REGULATE   THE   SALE  OP   COMMERCIAL   FERTILIZERS. 

?,  6<c. ,  as  follows  : 

.  Every  lot  or  parcel  of  commercial  fertilizers  or 
id  for  manurial  purposes  sold,  offered  or  exposed  for 
this  Commonwealth,  the  retail  price  of  which  is  ten 
ore  per  ton,  shall  be  accompanied  by  a  plainly  printed 
early  and  truly  certifying  the  number  of  net  pounds  of 
he  package,  the  name,  brand  or  trade  mark  under  which 
:  is  sold,  the  name  and  address  of  the  manufacturer  or 
e  place  of  manufacture,  and  a  chemical  analysis  stat- 
jentage  of  nitrogen  or  its  equivalent  in  ammonia,  of 
►le  in  distilled  water,  and  of  phosphoric  acid  in  avail- 
)luble  in  distilled  water  and  reverted,  as  well  as  the 
oric  acid.  In  the  case  of  those  fertilizers  which  con- 
and  cheaper  materials,  said  label  shall  give  a  correct 
ement  of  the  composition  and  ingredients  of  the  fer- 
am  panics. 
Before  any  commercial  fertilizer,  the  retail  price  of 

1  dollars  or  more  per  ton,  is  sold,  offered  or  exposed 
importer,  manufacturer  or  party  who  causes  it  to  be 

ed  for  sale  within  the  state  of  Massachusetts,  shall  file 
•ector  of  the  Massachusetts  agricultural  experiment 
•tifled  copy  of  the  statement  named  in  section  one  of  this 
11  also  deposit  with  said  director  at  his  request  a  sealed 
bottle,  containing  not  less  than  one  pound  of  the  f  ertil- 
>anied  by  an  affidavit  that  it  is  a  fair  average  sample 

The  manufacturer,  importer,  agent  or  seller  of  any 
mmercial  fertilizer  or  material  used  for  manurial  pur- 
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poses,  the  retail  price  of  which  is. ten  dollars  or  more  per  ton,  s 
pay  for  each  brand,  on  or  before  the  first  day  of  May  annually 
the  director  of  the  Massachusetts  agricultural  experiment  stat 
an  analysis  fee  of  five  dollars  for  each  of  the  three  following 
tilizing  ingredients :  namely,  nitrogen,  phosphorus  and  potassi 
contained  or  claimed  to  exist  in  said  brand  or  fertilizer :  provu 
that  whenever  the  manufacturer  or  importer  shall  have  paid 
fee  herein  required  for  any  person  acting  as  agent  or  seller 
such  manufacturer  or  importer,  such  agent  or  seller  shall  not 
required  to  pay  the  fee  named  in  this  section ;  and  on  receip 
said  analysis  fees  and  statement  specified  in  section  two,  the  di 
tor  of  said  station  shall  issue  certificates  of  compliance  with  this 

Sect.  4.  No  person  shall  sell,  offer  or  expose  for  sale  in 
state  of  Massachusetts,  any  pulverized  leather,  raw,  steaa 
roasted,  or  in  any  form  as  a  fertilizer,  or  as  an  ingredient  of 
fertilizer  or  manure,  without  an  explicit  printed  certificate  of 
fact,  said  certificate  to  be  conspicuously  affixed  to  every  pack 
of  such  fertilizer  or  manure  and  to  accompany  or  go  with  e^ 
parcel  or  lot  of  the  same. 

Sect.  5.  Any  person  selling,  offering  or  exposing  for  sale, 
commercial  fertilizer  without  the  statement  required  by  the 
section  of  this  act,  or  with  a  label  stating  that  said  fertilizer  < 
tains  a  larger  percentage  of  any  one  or  more  of  the  constitu 
mentioned  in  said  section  than  is  contained  therein,  or  respec 
the  sale  of  which  all  the  provisions  of  the  foregoing  section  1 
not  been  fully  complied  with,  shall  forfeit  fifty  dollars  for  the 
offence,  and  one  hundred  dollars  for  each  subsequent  offence. 

Sect.  6.  This  act  shall  not  affect  parties  manufacturing, 
porting  or  purchasing  fertilizer  for  their  own  use,  and  not  to 
in  this  state. 

Sect.  7.  The  director  of  the  Massachusetts  agricultural  ex] 
ment  station  shall  pay  the  analysis  fees,  as  soon  as  received 
him,  into  the  treasury  of  the  station,  and  shall  cause  one  anal 
or  more  of  each  fertilizer  or  material  used  for  manurial  purp 
to  be  made  annually,  and  publish  the  results  monthly,  with  t 
additional  information  as  circumstances  advise :  provided^  i 
information  relates  only  to  the  composition  of  the  fertilize 
fertilizing  material  inspected.  Said  director  is  hereby  author 
in  person  or  by  deputy  to  take  a  sample,  not  exceeding  two  poi 
in  weight,  for  analysis,  from  any  lot  or  package  of  fertilize 
any  material  used  for  manurial  purposes  which  may  be  in 
possession  of  any  manufacturer,  importer,  agent  or  dealer ; 
said  sample  shall  be  drawn  in  the  presence  of  said  party  or  pa 
in  interest  or  their  representative,  and  taken  from  a  parcel 
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ackages  which  shall  be  not  less  than  ten  per  cent,  of 
t  Inspected,  and  shall  be  thoroughly  mixed  and  then 
two  equal  samples  and  placed  in  glass  vessels  and 
led  and  a  label  placed  on  each,  stating  the  name  or 
1  fertilizer  or  material  sampled,  the  name  of  the  party 
stock  the  sample  was  drawn  and  the  time  and  place 
and  said  label  shall  also  be  signed  by  the  director  or 
id  by  the  party  or  parties  in  interest  or  their  repr€«ent- 
it  at  the  drawing  and  sealing  of  said  sample  ;  one  of 
be  samples  shall  be  retained  by  the  director  and  the 
party  whose  stock  was  sampled.  All  parties  violat- 
sbali  be  prosecuted  by  the  director  of  said  station ; 
be  the  duty  of  said  director,  upon  ascertaining  any 
this  act,  to  forthwith  notify  the  manufacturer  or  im- 
ting,  and  give  him  not  less  than  thirty  days  thereafter 
comply  with  the  requirements  of  this  act,  but  there 
prosecution  in  relation  to  the  quality  of  the  fertilizer 
;  material  if  the  same  shall  be  found  substantially 
>  the  statement  of  analysis  made  by  the  manufacturer 

Sections  eleven  to  sixteen  inclusive  of  chapter  sixty 
3  Statutes  are  hereby  repealed. 

This  act  shall  take  effect  on  the  first  day  of  September 
lighteen  hundred  and  eighty-eight.     [Approved  May 


issued  at  the  Beginning  of  the  Season  y  to  Dealers  in 

Commercial  Fertilizers, 
plication  for  a  certificate  of  compliance  with  the  regu- 
iC  trade  in  commercial  fertilizers  and  materials  used 
purposes  in  this  State  must  be  accompanied :  — 
h   a  distinct  statement  of   the  name  of  eacli  brand 
ale. 

th  a  statement  of  the  amount  of  phosphoric  acid,  of 
of  potassium  oxide,  guaranteed  in  each  distinct  brand, 
h  the  fee  charged  by  the  State  for  a  certificate,  which 
•s  for  each  of  the  following  articles :  nitrogen,  phos- 
nd  potassium  oxide,  guaranteed  in  any  distinct  brand, 
bligation  to  secure  a  certificate  applies  not  only  to 
rtilizers,  but  to  all  substances,  single  or  compound, 
lurial  purposes,  and  offered  for  sale  at  ten  dollars  or 
of  two  thousand  pounds, 
^rtificate  must  be  secured  annually  before  the  1st  of 
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4.  Manafactarers,  importers  and  dealers  in  commercial  fe 
zers  can  appoint  in  this  State  as  many  agents  as  they  desire, 
having  secured  at  this  office  the  certificate  of  compliance  witb 
laws. 

5.  Agents  of  manufacturers,  importers  and  dealers  in  < 
mercial  fertilizers,  are  held  personally  responsible  for  their  ti 
actions  until  they  can  prove  that  the  articles  they  offer  for 
are  fluly  recorded  in  this  office. 

6.  Manufacturers  and  importers  are  requested  to  furnish  i 
of  their  agents. 

7.  All  applications  for  certificates  ought  to  be  addressed  tc 
director  of  the  Massachusetts  State  Agricultural  Experii 
Station. 


3.  List  of  Dealers  who  have  secured  Certificates  for 
Sale  of  Commercial  Fertilizers  in  This  State  dm 
the  Past   Year^  and  the  Brands  Licensed  by  Ei 

Forest  City  Wood  Ash  Company,  London,  Ontario,  Canada :  — 
Canada  Unleached  Wood  Ashes. 

Bowker  Fertilizer  Company,  Bostx)n,  Mass  :  — 

Stockbridge  Manures. 

Bowker's  Hill  and  Drill  Phosphate 

Bowker's  Ammoniated  Bone  Fertilizer. 

Bowker's  Lawn  and  Garden  Fertilizer. 

Bowker's  Fish  and  Potash. 

Bowker's  Dry  Ground  Fish. 

Gloucester  Fish  and  Potash. 

Fine-ground  Bone. 

Plain  Superphosphate. 

Kainite. 

Nitrate  of  Soda. 

Dried  Blood. 

Dissolved  Bone-black. 

Muriate  of  Potash. 

Sulphate  of  Potash . 
National  Fertilizer  Company,  Bridgeport,  Conn. :  — 

Chittenden's  Complete  Fertilizer 

Chittenden's  Fish  and  Potash. 

Chittenden's  Phosphate. 
Hargrave  Manufacturing  Company,  Fall  River,  Mass. :  — 

Hargrave's  Bone. 
William  E.  Fyfe  &  Co.,  Clinton,  Mass. :  — 

Canada  Unleached  Wood  Ashes. 
Edmund  Hersey,  Hingham,  Mass. :  — 

Steamed  Bone. 
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ecUera  who  have  secured  Certificates^  etc.  —  Continued. 

r  Company,  Syracuse,  N.  Y. :  — 

Brand. 

d. 

le  Farmer's  Friend  Special. 

)r  Lion  Special. 

New  York,  N.  Y. :  — 

IJoe's  Gold  Brand  Excelsior  Guano . 

Potash. 

rtilizer. 

Bone. 

IJoe's  High-grade  Ammoniated  Bone  Superphosphate. 

one  Company,  Portland,  Me. :  — 

own  Fertilizer. 

nd  Superphosphate. 

lark  Company,  New  York,  N.  Y. :  — 

Ammoniated  Bone  Superphosphate. 

osphate. 

Fertilizer  Company,  Rutland,  Vt. :  — 

tern  General  for  Grain  and  Grass. 

tern  Vegetable,  Vine  and  Tobacco  Fertilizer. 

istem    General    Oats,    Buckwheat    and    Seeding-down 

ite. 

1  &  Co.,  Tiverton,  R.  I. :  — 

Potash. 

Special. 

Standard. 

I  Ground  Fish. 

i^dwards  Fertilizer  Company,  Chicago,  111. :  — 

Good  Tobacco  Guano. 

z  Co.,  Boston,  Mass. :  — 

Jay  State  Bone  Superphosphate. 

3one  Superphosphate. 

son,  Lancaster,  Mass. :  — 

\  Complete  Animal  Fertilizer. 

Manufacturing  Company,  New  York,  N.  Y. :  — 

mnty. 

mplete  Manures. 

Potash. 

lizer  Company,  New  York,  N.  Y. :  — 

Potato  Manure. 
Vegetator. 

Special  Favorite. 

Qtural  Chemical  Works,  Newark,  N.  J. :  — 
andard  Superphosphate  of  Lime, 
mmoniated  Dissolved  Bone. 
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3.    List' of  Dealers  who  have  secured  Certificates ^  etc.  —  Con 

J.  M.  Butman,  Lowell,  Mass. :  — 

Lowell  Bone  Fertilizer. 
Adams  &  Thomas,  Springfield,  Mass. :  — 

Adams  Market  Bone  Fertilizer. 
Whittemore  Brothers,  Wayland,  Mass. :  — 

Whittemore's  Complete  Manure. 
Mayo  &  Hix,  Boston,  Mass. :  — 

Mayo  Superphosphate. 
John  C.  Dow  &  Co.,  Boston,  Mass. :  — 

Dow's  Ground  Bone  Fertilizer. 
J.  E.  Soper  &  Co  ,  Boston,  Mass. :  — 

Cotton-seed  Hull  Ashes. 
F.  C.  Sturtevant,  Hartford,  Conn. :  — 

Tobacco  Stems. 
E.  IL  Smith,  Northborough,  Mass. :  — 

Smithes  Steamed  Bone. 
A.  L.  Ames,  Peabody,  Mass. :  — 

Ames'  Bone  Fertilizer. 
The  Mapes  Formula  and  Peruvian  Guano  Company,  New  York,  N 

The  Mapes  Bone  Manures. 

Peruvian  Guanos. 

The  Mapes  Superphosphate. 

The  Mapes  Special  Corn  Manures. 

C.  A.  Bartlett,  Worcester,  Mass. :  — 

C.  A.  Bartlett's  Pure  Ground  Bone. 

Animal  Fertilizer. 
Bradley  Fertilizer  Company,  Boston,  Mass. :  — 

Bradley's  XL  Phosphate. 

B.  D.  Sea-fowl  Guano. 

Coe's  Superphosphate. 

Fish  and  Potash. 

Pure  Fine-ground  Bone. 

Bradley  s  Complete  Manures :  — 
For  Potatoes  and  Vegetables. 
For  Com  and  Grain. 
For  Top-dressing  Grass  and  Grain. 

Bradley's  Grass  Manure  for  Top-dressing. 

Bradley's  Potato  Manure. 

Nitrate  of  Soda. 

Sulphate  of  Ammonia. 

Muriate  of  Potash. 

Dissolved  Bone-black. 
Cleveland  Dryer  Company,  Cleveland,  Ohio :  — 

Cleveland  Potato  Phosphate. 

Cleveland  Superphosphate. 
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Dealern  who  have  secured  CertificcUes^  etc.  —  Continued. 

ID  uf  act  tiring  CJompany,  Boston,  Mass. :  — 
m  Fertilizer, 

f.  New  Worcester,  Mass. :  — 
und  Bone, 

itman  &  Co.,  Tiverton,  R.  I. :  — 
.  Potash, 
:)sphate. 
und  Fish. 

■nekton,  Mo^s, ;  — 

f^  Pure  (j round  Bone, 

li^er  and  Chemical  Company,  Buffalo,  N.  Y. :  — 

al  AminoninLed  Superphosphate, 

ioperphosphate,  No.  ^. 

Potato  Manure. 

>iind  Bone. 

ited  Bone  Superphospliate* 

[op  and  Tobacco  Phosphate. 

ity  Phosphate, 

e  Bone  Super  phosphate. 

ited  Wlieat  and  Com  Phosphate. 

dliaccr  Company^  Boston,  Mas  a. :  — 
Supeqjhosphiite. 
jHwu  and  Garden  Dressing. 

on  &  St  roup,  Oswego,  N.  Y,  i  — 
d  Canada  Wood  Ashes. 

^  Boston,  Mass.  i  — 

Market-garden.  Fertilizer, 
i  Combined  Bone. 

Company,  Boston,  Mass. :  — 

Star  Brand  20;J  Fertilizer.       * 

Star  Brand  Special  Potato  Fertilizer. 

'  Comjiany,  Boston,  Mass. :  — 
?*acific  Guano* 
potash* 
*otato  Manure. 

ac  Company,  New  London,  Conn. :  — 

le  Pliosiphate. 

ic  Potato  Manure. 

ic  Dry  Groimd  Fish. 

Lc  Fi^h  and  Potash. 

Boston,  Maas, ;  — 
*  Fertilizer- 
ktne. 
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3.    List  of  Dealers  who  have  secured  CertificcUeSj  etc.  —  Concl 

H.  J.  Baker  &  Bros.,  New  York,  N.  Y. :  — 

A.  A.  Ammoniated  Superphosphate. 

Pelican  Bone  Fertilizer. 

Potato  Manure. 
John  G.  Jefferds,  Worcester,  Mass. :  — 

Jeflferds'  Animal  Fertilizer. 

Jeflferds'  Fine-ground  Bone. 
N.  Ward  Company,  Boston,  Mass. :  — 

X.  Ward  Company's  High-grade  Animal  Fertilizer. 
L.  B.  Darling  Fertilizer  Company,  Pawtucket,  R.  I. :  — 

Darling's  Animal  Fertilizer. 

Extra  Bone  Phosphate. 

Darling's  Potato  and  Root  Crop  Manure. 

Darling's  Pure  Bone. 

Muriate  of  Potash. 

Sulphate  of  Potash. 
Butler,  Breed  &  Co.,  Boston,  Mass. :  — 

Economic  No.  1  Feitilizer  for  Grass. 

Economic  No.  2  Fertilizer  for  Pasture. 

Economic  No.  3  Fertilizer  for  Corn. 

Economic  No.  4  Fertilizer  for  Potatoes. 

Economic  No.  7  Fertilizer  for  Garden. 
Steams'  Fertilizer  Company,  New  York,  N.  Y. :  — 

Steams'  Ammoniated  Bone  Superphosphate. 

Steams'  American  Guano. 
Thos.  Hersom  &  Co.,  New  Bedford,  ]Mass. :  — 

Pure  Fine-ground  Bone. 
H.  L.  Phelps,  Southampton,  Mass. :  — 

H.  L.  Phelps'  Complete  Manure. 
Prentiss,  Brooks  &  Co.,  Holyoke,  Mass. :  — 

Dry  Fish.  » 

Dissolved  Bone-black. 

Muriate  of  Potash. 

Nitrate  of  Soda. 
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ws  of  Commercial  Fertilizers  and  Manurial 
ubstances  sent  on  for  Examination. 

Wood  Ashes. 


[I.  sent  on  from  Amherst,  Mass. ;  IV. 
Rowley,  Mass.] 

sent  on  by  E.  C.  Smith, 

PkrC 

:kst. 

I. 

11. 

HI. 

IV. 

^C,       .... 

6.49 

9.30 

0.44 

7.03 

r>8.36 

38.58 

24.62 

32.31 

de,          .... 

2.74 

2.72 

4.70 

4.03 

. 

2.29 

1.89 

- 

- 

e, 

4.53 

4.84 

5.09 

4.36 

I 

2.48 

2.99 

4.61 

2.38 

iT  (before  calcination), 

17.54 

18.08 

41.92 

19.53 

jr  (after  calcination),    . 

14.51 

15.30 

37.22 

13.99 

Wood  Ashes. 

1  by  C.  H.  Thompson  &  Co.,  Boston,  Mass. ;  III.  sent  on  by  J.  C. 
Lherst,  Mass.;  IV.  sent  on  by  Chas.  N.  Perley,  Danvers,  Mass.] 


PerC 

'KNT. 

I. 

II. 

III. 

IV. 

^G. 

8.03 

0.55 

6.98 

7.72 

22.69 

33.58 

37.28 

42.39 

de,          .... 

6.15 

3.74 

5.13 

2.65 

e, 

6.52 

1.91 

5.50 

5  38 

I 

1.66 

1.32 

2.30 

1.15 

3r  (before  calcination), 

27.92 

3.64 

13.91 

9.26 

3r  (after  calcination),    . 

23.75 

2.03 

11.50 

6.37 
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1 

o.     AnalyseSy  etc.  —  Continued. 

Wood  Ashes. 

[I.  and  II.  sent  on  by  Frank  Wheeler,  Concord,  Mans. ;  III.  and  IV.  sent 
E.  W.  McGarvey,  London,  Ont.] 


Pkr  Cent. 

I- 

11. 

III. 

Moisture  at  100°  C ,       .         .        .        . 

Calcium  oxide, 

Magnesium  oxide,         .... 
Potassium  oxide,   ..... 

Phosphoric  acid, 

Insoluble  matter  (before  calcination), 
Tn.soluble  matter  (after  calcination) ,    . 

16.55 

86.59 

3.01 

429 

2.44 

15.15 

12.42 

15.58 

34.20 

2.86 

4.82 

1.76 

20.75 

18.35 

7.53 
39.61 
2.42 
6.39 
1.28 
11.14 
8.32 

Wood  Ashes. 
[Sent  on  by  Frank  Goodwin,  Framingham,  Mass.] 


Per  Cbkt. 

I. 

ir. 

UI. 

Moisture  at  100^^  C,       . 

20.33 

15.54 

.10 

Calcium  oxide, 

31.21 

32.77 

40.01 

Magnesium  oxide,          .... 

8.51 

3.21 

8.73 

Potassium  oxide, 

8.57 

3.75 

9.80 

Phosphoric  acid, 

2.90 

1.45 

2.16 

Insoluble  matter  (before  calcination). 

'    13.31 

12.56 

15.54 

Insoluble  matter  (after  calcination),    . 

10.51 

1006 

11.94  1 

i 
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5.     Analyses^  etc.  —  Continued. 

Wood  Ashes. 

«nk  Ooodwin,  Framingham,  Mass. ;  II.  sent  on  by  Chas.  W.  Jenks, 
;  III.  sent  on  by  Frank  £.  Kimball,  Danvers,  Mass. ;  IV.  sent  on 
^,  Danvers,  Mass.] 


Pkb  Ciwt. 

I. 

II. 

m. 

IV. 

PC,       . 

.15 

20.40 

15.64 

14.46 

44.59 

30.98 

31.56 

32.14 

ide,          .... 

7.24 

3.14 

3.27 

2.59 

e,   .        .        .        .        , 

4.27 

4.26 

4.12 

4.36 

a 

3.73 

1.54 

1.28 

2.71 

er  (before  calcination), 

11.70 

13.53 

24.10 

16.48 

Br  (after  calcination),    . 

10.42 

10.49 

13.50 

13.26 

Wood  Ashes. 

Amherst,  Mass. ;  II.  sent  t>n  by  Urbane  perby.  Concord,  Mass. ; 
W.  £.  Allen,  Lancaster,  Mass. ;  IV.  sent  on  by  E.  F.  Manchester, 


Pbb  Cent. 

I. 

II. 

III. 

IV. 

)0C.,       . 

19.30 

7.08 

.25 

4.77 



30.54 

39.54 

27.48 

32.52 

ide,         .... 

2.75 

4.64 

4.41 

4.60 

le, 

5.16 

3.60 

5.07 

4.23 

i 

1.77 

1.95 

2.28 

2.07 

er  (before  calcination). 

14.50 

14.74 

39.10 

24.76 

er  (after  calcination),    . 

10.20 

12.53 

37.75 

20.04 
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5.     Analyses,  etc,  —  Continued. 

Wood  Ashes, 

[I.  and  II.  lent  on  by  J.  A.  Merriam,  Framingham,  Mass. ;  III.  sent  on  by  R. 
South  Framingham,  MabS.] 


Peb  Ckht. 

I. 

IL         1 

Moisture  at  lOO'^  C,      . 

19.04 

21.47  1 

Calcium  oxide, 

36.35 

32.66 

1 

Magnesium  oxide, 

2.82 

2.36 

Potassium  oxide,  . 

4.63 

3.26 

Phosphoric  acid,    . 

1.65 

1.70 

Insoluble  matter  (befor 

e  ctUcination), 

8.07 

8.25 

Lwoluble  matter  (after 

calcination),   . 

7.15 

7.86 

Wood  Ashes. 

[i.  sent  on  by  W.  H.  Davis,  Littleton,  Mass. ;  II.  and  III.  sent  on  by  A.  H. 
Harvard,  Mass.;  IV.  sent  on  by  Flagg  &  Rassell,  Warnersville,  Mas: 


Pkr  Ckxt. 

I. 

ir. 

III.     1 

1 

Moisture  at  100"  C,       .        .        .        . 

2.42 

15.72 

13.88 

Calcium  oxide, 

36.94 

28.61 

34.03 

Magnesium  oxide,         .... 

3.24 

3.00 

3.07 

Ferric  oxide, 

2.74 

1.03 

.49 

Potassium  oxide, 

7.82 

8.72 

5.59 

Phosphoric  acid, 

.51 

.32 

.54 

Insoluble  matter  (before  calcination). 

16.43 

18.49 

13.51 

Insoluble  matter  (after  calcination),    . 

12.18 

12.12 

11.33 
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5.     Analyses^  etc.  - 

—  Continued. 

Wood  Aahea. 

on  by  Coolldge  Bros.,  South  Sudbury,  Mass  ;  III.  and  IV.  sent  on 
by  James  Logan.  Worcester,  Mass.] 

Pkr  Cent. 

I. 

11. 

III. 

IV. 

)0°C 

15.73 

11.86 

24.96 

15.97 

> 
'»••••• 

87.18 

43.13 

15.83 

39.76 

side,         .... 

3.66 

1.80 

2.14 

1.82 

de, 

522 

3.66 

3.74 

2.40 

Id,    .        .        .        .        . 

1.57 

3.84 

1.89 

6.10 

ter  (before  calcination), 

6.44 

7.06 

16.20 

8.39 

ter  (after  calcination),    . 

5  61 

6.41 

12.50 

593 

Cotton-seed  Hull  Ashes. 

^yman  A.  Crafts,  Whately,  Mass. ;  II.  sent  on  by  S.  G.  Hubbard, 
s. ;  III.  sent  on  by  A.  W.  Field,  North  Hadley,  Mass. ;  IV .  sent  on 
Sunderland,  Mass.] 


Pkh  Ceht. 

I. 

II. 

III. 

IV. 

)0^C. 

10.24 

9.97 

.86 

11.96 

Ik 

8.89 

9.59 

9.80 

4.41 

ride,         .... 

12.61 

13.58 

16.05 

12.29 

1.14 

1.54 

1.92 

- 

de  (6  cents  per  pound), . 

28.44 

25.17 

22.58 

29.36 

id  (6  cents  per  pound),  . 

10.28 

9.16 

8.02 

12.99 

*er  (before  calcination). 

- 

- 

10.73 

7.38 

ter  (after  calcination),    . 

6.11 

.96 

6.50 

3  68 

•  ton,        .... 

$46  46 

f41  20 

$36  72 

$50  82 
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5.     Analyses^  etc. — Continued. 

Cotton-seed  Hull  Ashes. 
[I.  and  II.  sent  on  bj  S.  G.  Habbard,  Hatfield,  Mass.] 


Moisture  at  100^  C,        .        .        . 

Calcium  oxide. 

Magnesium  oxide,  .... 

Ferric  oxide, 

Potassium  oxide  (6  cents  per  pound), 
Phosphoric  acid  (6  cents  per  pound), 
Insoluble  matter  (before  calcination), 
Insoluble  matter  (after  calcination). 
Valuation  per  ton,  .... 


8.13 

7.26 

10.99 

1.26 

25.35 

10.68 

13.59 

11.61 

#43  24 


%i 


Sulphate  of  Potash. 
[I.  sent  on  from  Amherst,  Mass. ;  II.  and  III.  sent  on  fh>m  Feeding  Hills,  \ 


PsB  Cbht. 


I. 


ir. 


Moisture  at  100°  C,      .        .        .        . 
Potassium  oxide  (6  cents  per  pound), . 

Sulphuric  acid, 

Insoluble  matter, 

Valuation  per  ton,        .... 


4.87 

87.54 

45.96 

.94 

145  05 


7.54 
25.81 
46.96 

•30  97 


5( 


♦2 
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5.     Analyses^  etc,  —  Continued. 

Muriate  of  Potash, 
[Sent  on  from  Amherst,  Mass.] 
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♦ 

Per  Cknt. 

I. 

n. 

III. 

o°c 

4.01 

2.22 

2.41 

2.88 

12.44 

11.50 

de  (4 J  cents  per  pound). 

45.16 

47.30 

49.86 

45.67 

52.00 

52.00 

ber,  .     ' 

1.01 

Trace. 

Trace 

ton, 

«40  64 

$42  57 

$44  87 

Oyp9um, 
ram  Welleslej  Hills,  Mass. ;  II.  sent  on  from  Amherst,  Mass.] 


Pkb  Ckht. 

I. 

II. 

^O'^Q,,    ,        .        .        . 

» 

I 

38.47 
16.21 
21.43 

14.05 
32.65 
41.90 

ter, 

11.30 

2.22 

•  J^ 


No.  I.  is  a  factory  refuse  article. 


lAme, 
[Sent  on  from  Amherst,  Mass.] 


ter. 


Per  Cent 

74.79 

.77 
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5.     Analyses^  etc.  —  Continued. 

South  Carolina  Phosphate. 
[Sent  on  from  AmheVst,  Mass.    I.,  finely  groand  '*  Floats ; "  II.,  Apati 


Pe»C 


r. 


Moisture  at  100^  C, 

Calcium  oxide, 

Feme  and  aluininic  oxides, 

Total  phosphoric  acid, 

Soluble  phosphoric  acid, 

Reverted  phosphoric  acid  (7^  cents  per  pound),   . 
Insoluble  phosphoric  acid  (2  cents  per  pound),     . 

Insoluble  matter, 

Valuation  per  ton, 


.39 

46.76 

5.78 

27.57 

O.OO 

4.27 

23.30 

9.04 

•15  73 


Mbna  Island  Guano. 
[Sent  on  by  J.  Campbell  &  Co.,  New  York,  N.  Y.] 

Moisture  at  100°  C. 

Ash, 

Total  phosphoric  acid, 

Soluble  phosphoiic  acid, 

Reverted  phosphoric  acid  (7 J  cents  per  pound),  . 
Insoluble  phosphoric  acid  (3  cents  per  poimd),    . 

Calcium  oxide, 

Potassium  oxide, 

Nitrogen  (17  cents  per  pound),      ..... 

Insoluble  matter, 

Valuation  per  ton, 
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5.     Analyaesy  etc.  —  Continued. 

Dissolved  Bone-black. 
[Sent  on  from  Amherst,  Mass.] 


Tkr  Cest. 


00^  c, 

16.84 
56.83 

17.41 
56  19 

oric  acid,    . 

22.18 

21.70 

phoric  acid, 

14.27 

15.60 

sphoric  acid, 

7.53 

6.02 

)8phoric  acid, 

.38 

.08 

tter,     .        .        . 

3.92 

3.99 

rton,   . 

\ 

f  34  59 

f34  10 

Bone  Good. 
[Sent  on  by  Chas.  S.  Toang,  Wellesley  Hills,  Mass.] 

Per  Cent. 
00°  C, 18  16 

72.24 

oric  acid, 25.58 

phoric  acid  (8  cents  per  pound),  ....  .38 
►sphoric  acid  (7 J  cents  per  pound),  .  .  .  .  5.re 
jsphoric  acid  (5  cents  per  pound),    ....     20.02 

tter 60 

r  ton,  .        .        .        . 128  40 
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5.     Analyses^  etc.  —  Continued. 


Ground  Bones. 

[I.y  II.  and  in.  Bent  on  by  Geo.  Frost,  Boston,  Mass. ;  lY .  sent  on  by  L.  B. 

Eastham,  Mass.] 

Mechanical  Analyses, 


Feb  C«ht. 

r. 

11. 

1 

Fine,  smaller  than  ^  inch,    . 
Fine  medium,  smaller  than  ^  inch, 
Medium,  smaller  than  ^  inch. 
Coarser  than  ^j  inch,    .... 

28.96 
59.98 
11.06 

56.50 

88.18 

5.82 

33.25 
28.65 
21.78 
16.32 

100.00 

100.00    100.00 

] 

Chemical  Analyses. 


^Mm 


i      ^ 

II. 

HI. 

Moisture  at  100°  C,      .        .        .        . 

Ash 

^otal  phosphoric  acid,  .... 
Soluble  phosphoric  acid, 
Reverted  phosphoric  acid,     . 
Insoluble  phosphoric  acid,    . 

Nitrogen, 

Insoluble  matter, 

5.59 

58.07 

20.08 

.80 

5.46 
14.82 

8.88 

1.48 

5.85 

38.79 

19.90 

.17 

7  86 

12.67 

5.90 

.48 

4.18 

49.80 

19.32 

.87 

9.36 

9  59 

4.72  ' 

.40 
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5.     Analyses^  etc.  —  Continued. 


Bones, 

Edward  H.  Smith,  Northborough,  Mass. ;  II.  sent  on  by  Franklyn 
ew  Bedford,  Mass.;  III.  sent  on  by  Edmund  Hersey,  Hingbam, 
jent  on  by  S.  Winter,  Brockton,  Mass.] 

Mechanical  Analyses. 


Pek  Cext. 

I. 

11. 

HI. 

IV.  • 

than  ^  inch,   . 

37.90 

46.00 

62.29 

57.33 

,  smaller  than  ^  inch,     . 

38.30 

36.52 

30.81 

24.13 

Her  than  ^  inch,      . 

19.50 

17.48 

6.28 

9.74 

^inch,    .... 

4.30 

- 

.62 

8.80 

100.00 

100.00 

100.00 

100.00 

Chemical  Analyse.'.. 

1 

Pkb 

Cekt. 

1   .. 

ir. 

iir. 

IV. 

00°  C,       . 

4  33 

4.21 

5.07 

8.03 

. 

57.06 

74.04 

55.04 

60.60 

3ric  acid,  . 

22.40 

29.42 

25.19 

23.66 

3horic  acid, 

.43 

.45 

.14 

.51 

sphoric  acid. 

6.17 

13.17 

10.80 

12.18 

Sphoric  acid. 

15.80 

15.80 

14.25 

10.97 

4.04 

2.08 

3.07 

4.20 

ter,  . 

1.65 

.31 

.55 

.72 

Dned  Blood. 

[Sent  on  from  Amherst,  Mass 

] 

Per  Cent 

cents  per  poun 
ton,. 

d).    '       ." 

• 

• 

15.02 

8.24 
$31  31 

H 
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5.     Analyses^  etc,  —  Continued. 

Sulphate  of  Ammonia, 
[Sent  on  firom  Amherst,  Mass.] 

Moisture  at  100^  C, 

Nitrogen  (19  cents  per  pound), 

Sulphuric  acid, 

Valuation  per  ton, 


Nitrate  of  Soda. 
[Sent  on  from  Amherst,  Mass.] 


Moisture  at  100°  C,     . 
Sodium  oxide, 

Nitrogen  (17  cents  per  pound), 
Insoluble  matter, . 
Valuation  per  ton, 


PbrCkh 


3.22 

53.44 

15.30 

.19 

152  02 


Saltpetre  Waste  (from  Gunpowder  Works). 
[Sent  on  by  A.  N.  Stowe,  Hudson,  Mass.] 

Moisture  at  100°  C, ^  . 

Calcium  oxide, 

Magnesium  oxide, 

Sodium  oxide, 

Potassium  oxide  (4 J  cents  per  pound),       .... 

Sulphuric  acid, 

Nitrogen  (17  cents  per  pound), 

Chlorine, 

Insoluble  matter, 

Valuation  per  ton, 
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5.    Analyses,  etc.  —  Continued. 


Wool  Waste.. 


271 


\  D.  Barker,  South  Acton,  Mass.; 

II.  sent 

on  by  C. 

W.  Mann, 

Methuen,  Mass.] 

Pbb  Ckxt. 

I. 

\\r 

)^c., 

8.53 

3.46 

*  . 

- 

59.41 

le  (4 J  cents  per  pound), 

Trace. 

3.08 

d  (6  cents  per  pound), 

• 

.115 

.29 

Qts  per  pound) ,    . 

• 

10.195 

1.18 

er, 

. 

3.480 

49.57 

ton, 

• 

$16  45 

$4  86 

''Mud  Crab:' 
[Sent  on  by  L.  B.  Smith,  Eastham,  Mass.] 


Per  Cent 

7.67 


rc 

6.71 

•ic  acid  (6  cents  per  pound),        ....  1.25 

»oric  acid, .28 

)horic  acid, .62 

phoric  acid, .35 

jnts  per  pound), 8.84 

T, .        .  .91 


Tobacco  Dust, 
[Sent  on  from  Syracuse,  N.  Y.] 


Per  Cent. 

12.98 


PC 

e  (4 J^  cents  per  pound), 9.04 

1  (6  cents  per  pound), 2.09 

3nts  per  pound), 3.00 

5r 40 

on, f  20  39 
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5.     Analysesy  etc.  —  Continued. 

Cotion'Seed  Meal, 
[Sent  on  fh>m  Hatfield,  Mass.] 


I. 


Moisture  at  100°  C,    .... 

Calcium  oxide, 

Magnesium  oxide,      .... 
Potassium  oxide  (4 J  cents  per  pound), 
Phosphoric  acid  (6  cents  per  pound), 
Nitrogen  (15  cents  per  pound). 
Insoluble  matter,        .... 
Valuation  per  ton,      .... 


6.77 

.38 

.98 

.87 

1.42 

5.96 

.69 

?20  32 


6.27 
.42 

1.07 
.96 

1.57 

6.56 
.73 
f  22  37 


Oluten  Meal. 
[Sent  on  by  W.  £.  Dennis,  Boston,  Mass.] 

Moisture  at  100°  C, 

Calcium  oxide, 

Magnesium  oxide, 

Ferric  oxide, 

Sodium  oxide, 

Potassium  oxide  (4 J  cents  per  pound), .... 
Phosphoric  acid  (6  cents  per  pound),    .        .        .        . 

Nitrogen  (17  cents  per  pound), 

Insoluble  matter, 

Valuation  per  ton, 


i/Lj 
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5.     Analyses,  etc.  —  Continued. 

Linseed  Refuse. 
[Sent  on  by  John  King,  South  Framingbam,  Mass.] 
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Fine. 

Co«ne. 

)0"C., 

6.440 

6.230 

7.370 

5.330 

de  (4^  cents  per  pound),  .... 

.679 

.802 

id  (6  cents  per  pound),     .... 

1.525 

1.188 

*ents  per  pound), 

7.080 

4.680 

ter, 

.495 

.112 

ton, 

f  28  84 

122  29 

Cotton-seed  Fertilizer. 

[Sent  on  by  Geo.  W.  Wright,  Concord,  Mass.] 

Per  Cent. 

)0°C., 7.950 

429 

dde, *      .        .       .672 

066 

ie  (4 J  cents  per  pound), 1.194 

id  (6  cents  per  pound), 1.241 

jents  per  pound), 8.000 

:er, 1.187 

ton, t26  50 

Oak  Leaves. 

[Sent  on  by  W.  H.  Hillman,  Forestdale,  Mass.] 

Per  Cent, 

O^C, 9.601 

6.840 

I, 548 

ride, 267 

027 

de  (4 J  cents  per  pound), 058 

id  (6  cents  per  pound), 549 

jents  per  pound), 930 

018 

a, 4.333 

ton, f  3  87 


pfi 


4 
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5.     Analyses^  etc.  —  Continued. 

Chaff  from  Grain  Elevator. 

[Sent  on  by  S.  H.  Pierce,  Lincoln,  Mass.] 

P 

Moisture  at  100^  C, 

Ash 

Potassium  oxide  (4 J  cents  per  pound), 

Phosphoric  acid  (G  cents  per  pound), 

Nitrogen  (17  cents  per  pound), 

Insoluble  matter, 

Valuation  per  ton, | 


Jute   Waste. 

[Sent  on  bj  J.  E.  Stevens,  Ladlow,  Bfass.] 

P 

Moisture  at  100°  C, 

Ash, 

Calcium  oxide, 

Ferric  oxide, 

Potassium  oxide  (4 J  cents  per  pound), 

Phosphoric  acid  (6  cents  per  pound) , 

Nitrogen  (13  cents  per  pound), 

Insoluble  matter, 

Valuation  per  ton, 


Hemp   Waste. 

[Sent  on  bj  J.  £.  Stevens,  Ludlow,  Mass.] 

P 

Moisture  at  100°  C, 

Ash, 

Calcium  oxide, 

Ferric  oxide, 

Potassium  oxide  (4 J  cents  per  pound) , 

Phosphoric  acid  (6  cents  per  pound), 

Nitrogen  (13  cents  per  pound), 

Insoluble  matter, 

Valuation  per  ton, 

Cranberry  Vines. 

[Sent  on  by  L.  B.  Smith,  Eastbam,  Mass.] 

p 

Moisture  at  100°  C, 

Ash, 

Calcium  oxide, 

Magnesium  oxide, 
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5.     Analyses,  etc.  —  Continued. 

Per  Cent. 

087 

^         .080 

le  (4 J  cents  per  pound), .329 

d  (6  cents  per  pound), .268 

ents  per  pound), .770 

er, 834 

ton, f  3  22 

SaU  Hay. 

[Sent  on  by  L.  B.  Smith,  Eastbam,  Mass.] 

Per  Cent. 

)°  C, .         .         .         6.360 

371 

ide, 335 

028 

017 

le  (4 J  cents  per  pound) , .718 

d  (6  cents  per  pound), .248 

ents  per  pound), 1.180 

ton, (4  92 


Compound  Fertilizers. 

I.  D.  Graves,  Sunderland,  Mass.;  II.  sent  on  by  S.  G.  Hnbl>ard, 
Whately,  Mass.] 


Pkr  < 
I. 

[:ent. 

II. 

0°  c,     . 

14.17 

8.92 

ric  acid. 

15.79 

6.86 

loric  acid. 

6.88 

4.77 

phoric  acid,    . 

'       4.43 

1.58 

phoric  acid,   . 

4.48 

.51 

le, .        .        . 

2.56 

10.31 

. 

2.60 

6.82 

er, . 

5.44 

3.67 

I 


t      *:| 


276  AGRICULTURAL  EXPERIMENT  STATION. 


5.     Analyses^  etc.  —  Continued. 

Compound  Fertilizers, 

[I.  sent  on  by  C.  A.  Bartlett,  Worcester,  Mass. ;  II.  sent  on  bj  £.C.  Smith, : 
Mas^;  III.  sent  on  by  W.  H.  Porier,  Agawam,  Mass  ;  IV.  sent  on  I 
F.  W.  J.  Gerrish.  North  Worcester,  Mass.] 


P««  CBirr. 

I. 

II. 

III. 

Moisture  at  100°  C, 

17.92 

8.71 

6.41 

Ash, 

56.65 

60.15 

72.65 

Total  phosphoric  acid,    . 

7.87 

16  71 

15.04 

Soluble  phosphoric  acid, 

3.55 

4.53 

5.44 

Reverted  phosphoric  acid, 

1.99 

3.67 

4.29 

Insoluble  phosphoric  acid. 

2.33 

8.51 

5.31 

Potassium  oxide. 

3.78 

4.70 

2.16 

Nitrogen, 

2.06 

3.12 

2.42 

Insoluble  matter,     . 

9.93 

555 

7.50 

Barn-yard  Manure. 
[Sent  on  from  Amherst.] 


Pn  CuiT. 

I. 

II. 

III. 

Moisture  at  100°  C,        .        .        .        . 

73.470 

73.520 

76.160 

Organic  and  volatile  matter,  . 

85.900 

93.087 

95.915 

Ash, 

14.100 

6  913 

4.085 

Calcium  oxide, 

.264 

.185 

.302 

Magnesium  oxide, 

.182 

.158 

.180 

Potassium  oxide  (4^  cents  per  pound), . 

.615 

.487 

.804 

Phosphoric  acid  (6  cents  per  pound),    . 

.133 

.189 

.218 

Nitrogen  (17  cents  per  pound),      . 

.362 

.338 

.570 

Insoluble  matter, 

12657 

6.038 

2.181 

Valuation  per  ton, 

$1  94 

fl  82 

$2  92 
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6.     Analyses^  etc,  —  Concluded. 

Barn-yard  Manure. 
[Sent  on  from  Amherst.] 
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I. 

II. 

III. 

D°C. 

70.160 

56.710 

72.810 

le  matter. 

86.553 

87.526 

95.809 

.               •               •               •               • 

13.447 

12.474 

4.191 

,          •               •               •               •               . 

.323 

.386 

- 

ide,        .... 

.271 

.223 

- 

ie  (4 J  cents  per  pound). 

.614 

.486 

.562 

d  (6  cents  per  pound), . 

.553 

.399 

.745 

jents  per  pound),  . 

.486 

.419 

.672 

er, 

11.991 

9.873 

2.250 

ton,        .... 

$2  86 

(2  34 

$3  68 

No.  III.    From  State  Experiment  Station. 

6.     Miscellaneous  Analyses. 

Ensilage  Liquor, 

imes  Cheesman,  Boston,  Mass.     Specific  gravity,  1.015;  tempera- 
ture, 17*»  C] 

Per  Cent. 

2.66 

96.21 

3.79 

91 

.015 

003 

227 

001 

155 

.001 


lated  to  acetic  acid), 
iPC 


ade, 


de, 

id 

nmoniates, .023 

itrates, 008 

buminoids, .002 

I, 056 
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6.     Miscellaneous  Analyses  —  Concluded, 

^^  Nicotinia**  (Insecticide), 
[Sent  on  from  Syracuse,  N.  Y.] 

Moisture  at  100'^  C, 

Ash, 

Calcium  oxide, 

Magnesium  oxide, 

Potassium  oxide  (4 J  cents  per  pound), 

Phosphoric  acid  (6  cents  per  pound), 

Nitrogen  (17  cents  per  pound), 

Insoluble  matter, 

Valuation  per  ton, 


Hellebore  (Insecticide). 
[Sent  on  by  Joseph  Brack  &  Son,  Boston,  Mass.] 


Ash, 


One  hundred  parts  of  ash  contained :  — 
Ferric  and  aluminic  oxides, . 
Insoluble  matter,  .... 


6.97 


33.65 


No.  II.  was  evidently  adulterated  with  ground  clay. 


Peroxide  of  Silicate  (Insecticide) . 
[Sent  on  from  Amberst,  Mass.] 


Moisture  at  100°  C, 
Calcium  oxide, 
Sulphuric  acid, 
Arsenious  oxide, 
Copper  oxide, 
Insoluble  matter,  , 


Gypsum,  with  a  trao 


e  of  Paris  green. 
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iLTSES  OF  Water  sent  on  for  Examination. 

[Parts  per  million.] 


a 

1^ 

i 

6 

1 
1 

i 

• 

5 

S 

1 

LocaUty. 

.06 

Trace. 

41.00 

11.00 

1.11 

None. 

Upton. 

.07 

5.00 

45.00 

10.00 

1.27 

None. 

Amberst. 

.14 

13.00 

157.00 

89.00 

3.25 

None. 

.15 

32.00 

203.00 

118.00 

3.25 

None. 

Amherst. 

.04 

11.00 

96.00 

24.00 

1.27 

Present. 

Framingham. 

.08 

12.00 

108.00 

30.00 

2.60 

None. 

Framingham. 

.01 

10.00 

72.00 

44.00 

2.73 

- 

Hinsdale. 

.07 

9.00 

160.00 

85.00 

3.25 

None. 

Amberst 

.04 

24.00 

146.00 

46.00 

3.12 

None. 

Amberst. 

.18 

Trace. 

45.00 

5.00 

1.27 

None. 

Amberst. 

.04 

6.00 

25.00 

5.00 

0.00 

- 

Asbfield. 

.04 

Trace. 

68.00 

28.00 

2.86 

- 

Asbfleld. 

.06 

7.00 

58.00 

40.00 

0.00 

None. 

Bedford. 

.28 

22.00 

135.00 

70.00 

8.38 

None. 

Westford. 

.18 

20.00 

85.00 

20.00 

3.38 

- 

Westford. 

.15 

96.00 

658.00 

325.00 

13.01 

None. 

Soutb  Deerfield. 

.07 

Trace. 

70.00 

45.00 

1.56 

None. 

North  Amherst. 

.07 

30.00 

85.00 

18.00 

2.60 

Present. 

Amberst. 

.07 

Trace. 

93.00 

30.00 

3.90 

None. 

Amherst. 

.12 

Trace. 

60.00 

30.00 

0.00 

None. 

Ashby. 

.09 

4.00 

130.00 

68.00 

2.73 

None. 

East  Amherst. 

.05 

7.00 

91.00 

43.00 

.79 

None. 

North  Leverett. 

.05 

10.00 

60.00 

16.00 

.32 

Present. 

Shutesbury. 

1.80 

40.00 

765.00 

410.00, 

9.71 

- 

Amberst. 

.12 

7.00 

92.00 

22.00 

6.43 

Present. 

Amberst. 

.01 

78.00 

389.00 

139.00 

7.83 

- 

Amherst. 

.07 

Trace. 

57.00 

12.00 

2.60 

None. 

Amherst. 

.08 

Trace. 

74.00 

27.00 

2.34 

Present. 

Amherst 

.06 

12.00 

136.00 

70.00 

3.64 

None. 

Amherst 
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.     Analyses  of  Water  — 

-  Continued. 

1 

a 

d 

1 

• 

M 

m 
?5 

B 
< 

J  d 

s  s 
a  fl 

i 

3 
2 

1 

1 

LoeaUt 

30. 

.01 

.06 

Trace. 

112.00 

42.00 

2.47 

None. 

East  Amhe 

31, 

.04 

.05 

Trace. 

46.00 

10.00 

.47 

None. 

Amherst 

32, 

.13 

.10 

6.00 

147.00 

92.00 

4.57 

None. 

South  Amfa 

33, 

.17 

.06 

6.00 

111.00 

66.00 

4.57 

None. 

Amherst. 

34. 

.84 

.10 

34.00 

370.00 

137.00 

6.71 

None. 

Sanderland 

35, 

•05 

.05 

6.00 

88.00 

42.00 

2.21 

- 

Amherst 

36, 

.01 

.03 

8.00 

180.00 

80.00 

3.90 

None. 

Leverett. 

37. 

.01 

.01 

Trace. 

30.00 

00.00 

l.ll 

None. 

Amherst. 

38, 

.01 

.10 

12.00 

95.00 

5.00 

1.95 

- 

Amherst 

39, 

.01 

.16 

Trace. 

49.00 

10.00 

2.34 

None. 

South  Bo8t< 

40. 

.05 

.12 

Trace. 

47.00 

9.00 

2.34 

None. 

South  BosU 

41. 

.03 

.03 

7.00 

93.00 

51.00 

2.73 

None. 

Amherst. 

42. 

.21 

.07 

3.00 

61.00 

25.00 

2.21 

None. 

North  Amh 

43. 

.02 

.07 

22.00 

168.00 

78  00 

4.57 

None. 

Amherst 

44, 

.03 

.16 

Trace 

52.00 

12.00 

.32 

- 

Amherst 

45, 

.03 

.03 

Trace. 

74.00 

18.00 

1.95 

None. 

South  Amh 

46, 

.06 

.13 

8.00 

128.00 

68.00 

2.60 

Present. 

Amherst 

47. 

.01 

.12 

Trace. 

40.00 

6.00 

.32 

- 

Amherst 

48, 

.03 

.10 

Trace. 

42.00 

20.00 

.32 

- 

Amherst 

49. 

.03 

.11 

10.00 

168.00 

90.00 

2.34 

- 

Amherst 

50, 

.01 

.04 

Trace. 

60.00 

38.00 

1.27 

None. 

Amherst 

51, 

.03 

.24 

Trace. 

50.00 

8.00 

.16 

- 

Amherst. 

62, 

.14 

.22 

Trace. 

140.00 

86.00 

4.57 

- 

Amherst 

63. 

.01 

.06 

5.00 

110.00 

90.00 

2.34 

None. 

Amherst. 

64. 

.10 

.26 

6.00 

74.00 

42.00 

4.16 

None. 

Hudson. 

65, 

.72 

.16 

13.00 

166.00 

98.00 

529 

- 

Amherst 

66, 

.06 

.26 

7.00 

68.00 

22  00 

.79 

None. 

Ashbamhti 

57, 

.12 

.08 

10.00 

90.00 

30.00 

2.60 

- 

Bedford. 

68. 

.08 

.08 

3.1.00 

210.00 

160.00 

6.29 

Present. 

Bedford. 

69. 

.00 

.04 

8.00 

77.00 

47.00 

2.21 

- 

Bedford. 
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II. 

Analyses  of  Water  — 

Concluded. 

< 

H 

< 

1 

6 

1 
1 

1 

• 

is 

S 

s 

^ 

LocaUty. 

.03 

8.00 

70.00 

35.00 

1.95 

None. 

Bedford. 

.06 

6.00 

75.00 

40.00 

.48 

None. 

EafitDeerfield. 

.03 

4.00 

20.00 

00.00 

.00 

None. 

East  Deerfield. 

.02 

8.00 

7500 

40.00 

2.21 

None. 

North  Amberst. 

.07 

7.00 

138.00 

78.00 

1.56 

None. 

Deerfield. 

.03 

21.00 

178.00 

150.00 

2.60 

None. 

Amberst. 

.05 

19.00 

68.00 

50  00 

2.60 

None. 

Amberst. 

.05 

7.00 

78.00 

18.00 

.48 

None. 

North  Hadley. 

.06 

11.00 

114  00 

56.00 

2.86 

None. 

East  Bnckland. 

.10 

10.00 

96.00 

68.00 

2.99 

- 

Buckland. 

.07 

17.00 

280.00 

190.00 

2.86 

- 

Sunderland. 

.05 

20/)0 

236.00 

146.00 

4.67 

None. 

Amherst. 

.02 

10.00 

88.00 

26.00 

1.95 

None. 

North  Amberst. 

.05 

6.00 

40.00 

18.00 

1.43 

None. 

North  Amherst. 

.03 

4.00 

16.00 

600 

.16 

None. 

North  Amherst. 

yses  have  been  made  according  to  Wancklyn's 
niliar  to  chemists,  and  are  directed  towards  the 
)f  the  presence  of  chlorine,  free  and  albuminoid 
and  the  poisonous  metals,  lead  in  particular. 
3re  detailed  description  of  this  method,  see 
Analyses,"    by   J.    A.    Wancklyn    and    E.    T. 


icklyn's  interpretation  of  the  results  of  his  mode 
ation  is  as  follows :  — 

rine    alone    does    not    necessarily    indicate   the 
F'  filthy  water. 

and    albuminoid  ammonia    in   water,    without 
idicates  a  vegetable  source  of  contamination. 
3  than  five  grains  per  gallon*  of  chlorine  (=71.4 
lillion),  accompanied  by  more  than  .08  parts  per 

*  One  gallon  equals  70,000  grains. 
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million  of  free  ammonia  and  more  than  .10  parts  per  i 
of  albuminoid  ammonia,  is  a  clear  indication  that  the 
is  contaminated  with  sewage,  decaying  animal  matter, 
etc.,  and  should  be  condemned. 

4.  Eight  hundredths  parts  per  million  of  free  an 
and  one-tenth  part  per  million  of  albuminoid  an 
render  a  water  very  suspicious,  even  without  much  ch 

5.  Albuminoid  ammonia,  over  .15  parts  per  n 
ought  to  absolutely  condenm  a  water  which  contains  i 

6.  The  total  solids  found  in  the  water  should  not 
forty  grains  per  gallon  (571.4  parts  per  million). 

The  .  American  Association  of  Official  Chemisi 
appointed  a  committee  to  investigate  the  subject  of  ai 
of  water  for  family  use,  and  to  advise  upon  some  u 
method  of  investigation  and  of  reporting  the  resulti 
soon  as  their  recommendation  shall  be  endorsed  1 
association,  we  propose  to  be  guided  by  that  decisi 

An  examination  of  the  previously  stated  resu 
analyses,  indicate  that  Nos.  3,  5,  10,  11,  16,  18,  2 
25,  27,  28,  32,  33,  34,  42,  46,  52,  54,  57  and  58, 
to  be  condemned  as  unfit  for  family  use,  while  Nos.  ] 
66  and  68  must  be  considered  suspicious.  From  this 
it  will  be  seen  that  over  one-fourth  of  the  entire  num 
well  waters  tried  proved  unfit  for  drinking.  Heatir 
waters  to  the  boiling  point  removes,  not  unfreqi 
immediate  danger.  Seven  samples  gave  unmist 
evidence  of  the  presence  of  lead. 

Parties  sending  on  water  for  analysis  ought  to  b 
careful  to  use  clean  vessels,  clean  stoppers,  etc. 
samples  should  be  sent  on  without  delay  after  coll 
One  gallon  is  desirable  for  the  analysis. 


noN  OF  Analyses  made  at  Amherst,  Mass.,  of 
[CULTURAL  Chemicals  and  Refuse  Materials 
USED  FOR  Fertilizing  Purposes. 

Prepared  by  W.  XL  Beal. 
)aais  of  valuation  changes  from  year  to  year,  no  valuation  is  stated.] 


1868-1890. 


nation  does  not  include  the  analyses  made  of  licensed  fertilizers.  They 
nd  In  the  reports  of  the  State  Inspector  of  Fertilizers  from  1873  to  1889, 
the  reports  of  the  Secretary  of  the  Massachusetts  State  Board  of  Agri- 
iiose  years.  C.  A.  O. 


284  AGRICULTURAL  EXPERLMENT  STATION.  [ 


•janwji  ©iqniOBQi 


•aajjomo 


»-«-•*©* 


8     ,    8 

CO  e« 


^ 


s  s 


•pioy  oiaoq4»o 


I       I       I       I 


•ppv  oiJnqdxng  I 


?2     ^ 


3    f: 


1 

1 

1 

■ 

1 

1 

1 

1       1 

1       1 

1 

^ 

•wi»oa»»H 

3 

S 

2 

00 

^ 

1 

2 

1 

09 

•aoin 

1 

1 

So 

1-1 

1 

5 

1       1 

1 

s 

3 

•wpog 

3 

oo 

1 

■i 

■t 

S 

1 

•PPV  aiJoqd 
-•oqj   9|qn|0*ai 

1          1           1           1           1           1           1           1          1           1           1          1          1 

•PPV  oiJoqd 
-•oqj    pauaAdH 

• 

1 

1 

1 

1 

1 

1 

1       1 

1      1 

1 

' 

opoqdtoqj  oiqn|Ofi 

1 

1 

1 

1 

1 

1       1 

1       1 

' 

1 

'•SvjoAy 

1       1 

1 

1       1 

1 

1       1 

1      1 

1.75 

•mnioiaiK 

1       1       1       1       1       1       1       1       1       1       1       1     "^ 

1       1 

1 

1       1 

1 

1       1 

t      1 

•  •  ! 

• 

1 

•aSwoAY 

s 

S 

1^ 

1 

I' 
5 

1      1 
1      1 

^  s  s 

■inaiiaiH 

^    .  ^ 

'taaai]zv|i( 

5 
1      1 

--^- 

^ 

•2 

1      1 
J2    S 

3    ,   s 

i 

•aSuoAy 

1      1 

1 

•4       M 

•mnunain 

1       1 

1 

1      1 

.     ^ 

S     .      . 

*ainta|z«|f 

1       1 

1 

1      1 

2 
2 

s  e 

2    d 

^     ■      . 

•q«v 

1       1       1       1       1       1       1       1       1       1       1      1       1 

•ainwoH 

s  ^ 

I'; 

i  • 

4.82 
22.20 
1.03 

^    ^ 

2.75 
6.03 
12.00 

'•a«Xl«uy 


tii      >ei      n      eo 


;5  a 


00        C4        to 


6 

a 
ja 

I 


2     2 


I 


S 

6     5     » 


^      CD      CQ 


'    ^  1    '     I    1     8 

2   ®   «  5   2  ^   a 

.  f  1 1  i  1 1 1 


2 


PUBLIC  DOCUMENT  — No.  33.               285 

sssaasas         ssssssss 

e49«                '^''Sg                     WWeOr-I^MOoI 

1      1     ^      1      1      1      1      1               1      1      1      1      1      1      1      1 

8.20 

17.75 

28.51 

7.25 

46.75 
32.60 
20.73 

.66 
2.08 

.60 

4.80 
10.27 

10.12 

.75 
4.66 
8.30 

2.60 
.64 
.21 
.61 

3.29 
3.03 

8.42 

38.85 
30.00 
43.66 
27.51 
44.80 
40.07 
7.26 
21.96 

39.95 
41.87 
37.45 

48.66 

:      1       1       1       1       1       1       1       1                 1       1       1       1      1       1       1       1 

0 

6.90 

27.43 
21.65 

3.79 

.33 
3.06 

4.57 
.27 

- 

.36 
.96 
.09 

5.96 
1.00 
11.54 
18.11 
25.81 
34.09 

18.91 

3.16 

2.72 

.09 

20.60 
6.63 
16.16 
35.43 
30.51 
34.45 

30.51 

"22 

.86 

.49 
.04 

2.61 
1.31 

.02 
.37 

1.14 

1.70 
.61 

4.08 

7.85 
8.47 
1.67 

4.44 
2.58 

.63 

13.60 
10.51 
2.74 

37.61 

18.24 

.67 

6.60 
18.27 
22.28 
36.30 
15.45 
18.18 
16.98 

1.60 

14.81 
40.09 
24.27 
7.81 
1.60 
7.60 
2.60 
1.45 

i-ip'^eoi-it-'OC^i^                  gOftOM-^dr^eo 

Sea-weed  ashes, 

Nova  Sootla  plaster, 

Onondaga  plaster 

Oas-house  lime, 

Lime  waste  from  sugar  factory,  . 

Lime-kiln  ashes 

Marls  (Massachusetts),         .        .        .        . 

MarU  (Virginia) 

Marl  (North  Carolina) 

//.     Ouanott  Phosphatet,  etc. 

Peru\ian  guano 

Bat  guanO,  from  Texas,        .        .        .        . 

Cuba  guano, 

Caribbean  guano  (OrcAiWo), 
South  Carolina  rock  phosphate,  . 

Navassa  phosphate 

Brockville  phosphate, 

Phosphatic  slag, 
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//.     Guanott  Phoftphatea,  etc.  —  Concluded. 

Bone-black 

Boutb  American  bone-axh 

Dried  blood, 

Ammonite, 

Oleomargarine  refunc 

Feltrefuflo 

Hponge  refuse, 

Horn  and  hoof  waste, 

lUw  wool, 

Wool  waste, 

Wool  washings  (water) 
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C.     Analyses  of  Fruits. 


^ 


NAME. 

Date. 

i 

1. 

og 

CD 

o 

r 

5 

i 

\i 

a 

p 

Apple  (Baldwin), 

1ST7. 

Sept.    1, 

rerct. 
20.14 

1.055 

12—15 

Perct. 

3.09 

Porct.'P*rcl 

Apple  (Baldwin),       . 

Oct.      9, 

19.66 

1.065 

12—15 

6.25 

- 

Apple  (Baldwin), 

Nov.  27, 

- 

1.075 

12—15 

10.42 

'-    1      - 

Rhode  Island  Oreenlng, 

Sept.    1, 

20.27 

1.055 

12—15 

3.16 

- 

- 

Rhode  Island  Greening, 

Oct.      9, 

19.68 

1.066 

12—15 

7.14 

- 

- 

Rhode  Island  Greening,! 

Nov.  27, 

20.25 

1.080 

12—15 

11.36 

- 

- 

Pear  (Bartlett),  . 

Aug.  81, 

15.00 

1.060 

12—15 

4.77 

- 

- 

Pear  (Bartlett),  . 

Sept.    7, 

16.55 

1.060 

12—15 

5.68 

- 

- 

Pear  (Bartlett),  . 

Sept.  20, 

- 

1.065 

12-15 

8.62 

- 

- 

Pear  ( Bartlett), t 

Sept.  22, 

- 

1.060 

12—15 

8.93 

- 

- 

Cranberries, 

- 

10.71 

1.025 

15 

1.35 

- 

- 

Cranberries, 

1878. 

10.11 

1.025 

15 

1.70 

-    1      - 

Early  York  Peach  (ripe). 

- 

- 

1.045 

25 

1.92  1  6.09 

Early  York  Peach  (nearly  ripe) , 

-     - 

10.961T 

1.039 

25 

1.36  1  4.12 

Crawford  Peach  (nearly  ripe), . 

- 

. 

1.050 

18 

- 

2.19     7.02 

Crawford  Peach  (mellow). 

- 

11.361T 

1.055 

18 

- 

1.70     8.94 

Crawford  Peach  (not  mellow), . 

- 

11.881T 

1.045 

22 

~ 

1.67     5.92 

•  One  part  Na,  CO,  in  100  parts  of  water. 
t  Picked  October  9. 
t  Picked  September  7. 


$  Free  acid,  2.25  per  cent. 
II  Free  acid,  2.43  per  cent. 
If  In  palp,  kept  ten  days  before  test 
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C     Analyses  of  Fruits  —  Continaed. 
[Wild  and  culttrated  grapes.] 


rE. 

DAla. 

1 

1 

Q 

4 

1* 

c    , 

HI 

ill 
111 

■ 

tnin* 

Perct. 

Per  ct. 

Perct. 

ac. 

July   17, 

1.0175 

31 

8.30 

.645 

7.77 

- 

July  20, 

1.0150 

31 

8.10 

.625 

7.72 

216 

Aug.    2, 

1.0200 

25 

9.94 

.9:^ 

9.44 

249 

Aug.  16, 

1.0260 

28 

10.88 

2.000 

18.38 

229 

Aug.  30, 

1.0500 

25 

15.68 

8.620 

55.33 

120 

Sept.  13, 

1.0070 

23 

17.48 

13.890 

79.46 

55 

Sept.    4, 

1.0700 

18 

19.82 

16.130 

81.38 

49.2 

July   19, 

1.020 

31 

9.00 

.714 

7.93 

204 

Aug.    4. 

1.020 

28 

12.25 

1.100 

8.98 

240 

Aug.  16, 

1.025 

28 

12.48 

2.000 

16.03 

233 

Aug.  30. 

1.050 

26 

16.58 

6.500 

39.81 

147.0 

Aug.  81. 

1.050 

26 

16.48 

9.260 

56.18 

98 

Sept.    5, 

1.060 

22 

17.89 

13.89 

79.87 

88.8 

Sept.    6, 

1.070 

26 

20.16 

15.15 

76.14 

88.0 

Sept.    7, 

1.080 

21 

24.66 

15.15 

61.68 

144 

Sept.    7, 

1.045 

26 

15.41 

6.26 

40.56 

204.4 

Sept.  11, 

1.075 

20 

20.79 

17.24 

82.92 

94.8 

Sept.  11. 

1.064 

20 

16.53 

13.67 

82.69 

60 

Sept.  12. 

1.080 

24 

23.47 

17.86 

76.09 

74 

Sept.  12. 

1.080 

24 

15.98 

8.77 

54.94 

168.3 

Sept.  16. 

1.075 

23 

19.67 

9.20 

46.77 

89.8 

Sept.  20, 

1.080 

21 

20.65 

16.13 

78.11 

181.8 

Sept.  20. 

1.065 

21 

15.11 

13.17 

87.16 

68 

Oct.    16. 

1.080 

13 

23.46 

17.39 

74.16 

82 

18T7. 

Sept.  11, 

1.065 

23 

16.41 

16.15 

92.32 

60 

Sept.  12, 

1.055 

23 

16.22 

9.80 

60.42 

96 

Sept.  13, 

1.065 

24 

16.90 

13.16 

82.76 

102 

Sept.  26. 

1.075 

24 

19.34 

15.43 

79.78 

70.8 

Sept.  24. 

1.065 

16 

19.62 

13.16 

67.07 

73 

Bt 

Sept.    5. 

1.050 

22 

15.57 

7.20 

46.24 

140.8 

B  (Shrivelled),    . 

Sept.  20, 

1.060 

16 

20.02 

10.00 

49.95 

130 

K»  (shriveUed).  . 

Sept.  20. 

1.046 

16 

16.69 

8.22 

49.26 

104 

*  One  part  of  pure  Na,  CO,  In  100  part*  water. 


.J 
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C     Analyses  of  Fruits  —  Continued. 
[Effect  of  girdling  on  grapes.] 


NAME  AND  CONDITION. 

Date. 

O 
1 

OQ 

6 

l! 

1 

a 

I 

a 

CD    . 

|l 

t 

Q 

a  . 
o 

|l 

OQ 

1ST7. 

Per  ct. 

Per  ct.  1  Per  ct 

Hartford  Prolific,  not  girdled,        .  '  Sept. 

8, 

1.045 

19 

12.85 

8.77 

68.25 

Hartford  ProUfic,  girdled,       .        .  |  Sept. 

3, 

1.065 

19 

17.18 

12.50 

72.7(5 

Wilder,  not  girdled. 

Sept. 

3, 

1.055 

19 

15.41 

10.42 

67.62 

Wilder,  girdled.        .        . 

Sept. 

3. 

1.075 

19 

17.24 

14.70 

85.26 

Delaware,  not  girdled, 

Sept. 

4, 

1.065 

19 

15.75 

11.76 

74.66 

Delaware,  girdled.    . 

Sept. 

1, 

1.075 

19 

19.14 

15.15 

79.16 

Agawam,  not  girdled. 

Sept. 

4. 

1.060 

19 

16.60 

11.37 

68.48 

Agawam,  girdled.     . 

Sept. 

4, 

1.075 

19 

18.45 

16.31 

87.42 

lona,  not  girdled,      . 

Sept. 

6. 

1.0625 

22 

16.60 

13.51 

68.31 

lona,  girdled,    . 

Sept. 

6, 

1.085 

22 

21.48 

15.63 

72.76 

Concord,  not  girdled. 

Sept. 

6, 

1.045 

22 

13.46 

7.46 

55.42 

Concord,  girdled. 

Sept. 

«. 

1.070 

22 

17.53 

13. 8S 

79.18 

Concord,  not  girdled, 

Sept. 

2«, 

1.065 

22 

17.63 

13.70 

78.27 

Concord,  girdled, 

Sept. 

2«, 

1.080 

22 

24.47 

19.61 

80.13 

Concord,  not  girdled. 

Oct. 

». 

1.075 

12 

20.92 

17.50 

85.37 

Concord,  {girdled. 

Oct. 

6. 

1.085 

12 

- 

1 

7.86 

- 

Date. 

100 

Parts  of  G 

TAINED 

RAPBS 

CON- 

■a 

< 

2 

9 
O 

1889. 

Concord,  not  girdled, 

Sept. 

23, 

- 

84.69 

6.24 

Concord,  girdled,      .... 

Sept. 

23, 

.42 

83.00 

8.13 

Concord,  not  girdled, 

Oct. 

8. 

.53 

84.51 

6.09 

Concord,  girdled 

Oct. 

8, 

.37 

82.69 

8.50 

*  One  part  Na^  CO3  to  100  parta  of  water. 
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C.    AnoUyaea  of  FruiU  —  Continued. 
>f  fertilizatioii  npon  the  organic  oonstitnents  of  wild  grapea.] 


IE. 

Date. 

J 
1 

&6 

IS 

Bemarlcs. 

187T, 

pe  Berries, 

Sept.  20, 

16.31 

- 

- 

8.03 

- 

Unfertilized. 

pe  Berries, 

19.66 

- 

- 

13.61 

- 

Fertilized. 

>o  Jaice,   . 

- 

1.046 

16 

8.22 

9.840 

UnfertiUzed. 

pe  Juice,   . 

- 

1.066 

16 

13.61 

1.149 

Fertilized. 

)e  Berries, 

'         <« 

20.02 

- 

- 

- 

- 

UnfertiUzed. 

>e  Berries, 

21.66 

- 

- 

- 

- 

Fertilized. 

}e  Juice,    . 

- 

1.060 

16 

10.00 

1.846 

Unfertilized. 

>e  Juice,    . 

- 

- 

- 

14.29 

.923 

Fertilized. 

feet  of  fertilization  upon  the  ash  constitaents  of  grapes.] 


Date. 

ii 
1 

.1 

1*^ 

1^ 

2 

r 

f 

5 

Remarks. 

1876. 

>es, 

Sept.  13. 

60.93 

.16 

22.23 

6.69 

.79 

17.40 

2.93 

Unfertilized. 

>es. 

Sept.  20, 

62.66 

.86 

14.24 

3.92 

.63 

18.18 

4.63 

Fertilized. 

July     7, 

41.73 

6.04 

26.08 

7.80 

.66 

18.48 

1.37 

Unfertilized. 

July  17. 

47.34 

1.13 

24.21 

- 

.76 

21.38 

.43 

Unfertilized. 

.  '  Aug.  18. 

61.14 

3.19 

16.20 

6.38 

.66 

20.77 

1.67 

Unfertilized. 

.    Sept.  13, 

67.16 

4.17 

11.30 

3.10 

.40 

12.47 

11.82 

Unfertilized. 

'    1«7«. 

.Oct.     3, 

64.66 

1.42 

9.13 

3.68 

.60 

14.87 

6.80 

FertiUzed. 

306  AGRICULTURAL  EXPERIMENT  STATION. 


(7.     Analyses  of  Fruits  —  Concluded. 
[Ash  analyses  of  traits  and  garden  crops.] 


Ash. 

100  Parts  of 

Ash  contaiksd- 

NAME. 

£ 

i 

1 

1 

1 

•g  o 

1 

Xi 

Concord  Grape  (fruit), 

- 

51.14 

3.19 

16.20 

6.38 

.65 

20." 

Unfermented  juice, 

- 

50.85 

.48 

8.09 

4.25 

.10 

6.4 

FermeDted  juice. 

- 

40.60 

- 

6.85 

6.24 

- 

9.( 

Skins  and  pulp,  . 

- 

7.70 

.42 

57.36 

8.80 

.08 

24.^ 

Seeds,  .       .       . 

8.08 

6.71 

- 

- 

8.03 

- 

17.1 

Stems  of  grapes, . 

4.00 

20.91 

- 

20.20 

8.45 

- 

17. 

Young  branches,  • 

- 

24.71 

.94 

40.53 

10.66 

1.08 

17. 

Wood  of  Tine,  t   . 

2.97 

22.57 

- 

9.72 

4.28 

- 

14.( 

Clinton  Grape  (fruit), 

- 

58.45 

8.51 

13.34 

7.37 

.90 

18.] 

Baldwin  Apple, . 

- 

63-54 

1.71 

7.28 

5.52 

1.08 

20.J 

Strawberry  (fruit), t 

.52 

49.24 

8.23 

13.47 

8.12 

1.74 

18.J 

Strawberry  (fruit),  § 

- 

58.47 

- 

14.64 

6.12 

8.37 

17.^ 

Strawberry  vines. 

3.34 

10.62 

18.85 

36.63 

3.83 

6.91 

14.4 

Cranberry  (fruit),      . 

.18 

47.96 

6.58 

18.58 

6.78 

- 

14.S 

Cranberry  vines. 

2.45 

12.98 

3.27 

16.40 

10.33 

3.35 

10.( 

Currants,  red,     . 

.47 

47.68 

4.02 

18.96 

0.23 

1.20 

21 .( 

Currants,  white, 

.59 

52.79 

8.00 

17.06 

5.68 

2.07 

18.1 

Crawford  Peach,  sound. 

- 

74.46 

- 

2.64 

6.29 

.58 

16.C 

Crawford  Peach,  diseased 

Jl     . 

- 

n.30 

- 

4.68 

5.49 

.46 

».( 

Branch,  sound,    . 

- 

26.01 

- 

54.52 

7.68 

.52 

11.2 

Branch,  diseased,  || 

- 

15.67 

64.23 

10.28 

1.45 

8.! 

Asparagus  stems. 

- 

42.94 

3.58 

27.18 

12.77 

1.22 

12.S 

Asparagus  rooto. 

- 

56.43 

5.42 

15.48 

7.57 

- 

15.( 

Onions, 

- 

38.51 

1.90 

8.20 

8.65 

.58 

15.« 

•  With  tendrils  and  blossoms,     f  One  year  old.     X  Wilder.     §  Downing. 
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D.     Analyses  of  Sugar-producing  Plants. 

t  sagar  beets  raised  npon  the  college  grounds  during  the  season  of 
1870  and  1871] 


i  * 
igold,* 


Date. 


Brix 
Saccharom- 

eter 
(Degrees). 


Per  Cent, 
of  Sugar. 


Non- 
saccharine 
Substances. 


Sept.  10, 

14 

12.30 

"   12, 

15 

12.59 

"   13, 

14.5 

12.95 

«   18, 

14 

10.79 

Oct.  11, 

15 

12.05 

"   16, 

15 

12.22 

"   18, 

16 

13.13 

Nov.  14, 

15 

11.60 

"   21, 

15.5 

13.12 

Sept.  19, 

11 

8.00 

"   19, 

9 

5.00 

1.75 
2.41 
1.55 
3.21 
2.95 
2.78 
2.87 
3.34 
2.38 
3.00 
3.97 


*  Fodaer  beete. 

f  sngar  in  different  varieties  of  sugar  beets  grown  on  college  farm 
during  the  season  of  1882.] 


>erial,  . 
)erial,  . 

,  .    . 
a;deburg, 
^deburg, 

a,  . 

Source  of 
Seed. 


Saxony, 
SaxoDy, 
Saxony, 
Saxony, , 
Saxony, , 
Saxony, . 
Silesia,  . 
Saxony, . 
Silesia,  . 


Weight  In 
Pounds. 


Per  Cent,  of 
Sugar  In  Juloe. 


*  to    I 
I  to  1 
f  to  If 
1}  to  2 
\\  to  1} 
li  to  2 
H  to  If 
IJ  to  1} 
IJ  tolj 


15.50 
15.61 
14.20 
10.27 
13.80 
13.10 
10.06 
13.44 
9.72 


f      •! 
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D,     Analyses  of  Sugar-producing  Plants— Qon^ 
[Effect  of  soil  and  fertilization  on  Electoral  sugar  beets.*] 


SOIL. 


MANURE. 


18    6 


^1 


Sandy  loam, 
Clajish  loam, 
Warm  alluvial, 


Fresh  yard-manure, 

Fresh  yard-manure, 

Yard-manure   and 
chemicals,  . 


Warm  alluvial. .  I  Fresh  hog-manure, 
Light,  sandy  soil,  I  No  manure,    . 
Alluvial  soil,      .     Brighton  fish, 
Heavy  soil,         .  |  Yard-manure, 


16.5 

12.75 
13.5 


12.50 
11.05 

9.17 
9.53 


I 
18.5   113.73 

U^   111.15 

12.25,'  8.15 

13.5   I   9.90 


4. 
4. 

3. 
3.! 

4.: 

4.1 
U 


*  Not  raised  on  college  farm  (Conneeticat  yalley). 


[Eflbct  of  fbrtillzatlon  on  sugar  beets.*] 


FEHTILIZEB8. 

PaSCKSTTAOKa  OF  SnOAX  IK 

Freeport 

ElectoraL          1 

Fresh  horse-manure, . 

11.96 

9.42 

Blood  guano  without  potash,     . 

10.99 

10.10 

Blood  guino  with  potash,  . 

12.55 

13.24 

M^                             ^*™"«  «>d  superphosphate.      . 

13.15 

12.16 

W^                              Sulphate  of  potash.    .        .        .        . 

14.52 

14.32 

1                              ®*^°°''y«'''- after  stable-manure.      . 

13.49 

12.78 

*w- 

•  All  were  grown  on  the  «imc  «,ii,-«u,dy  loam  (college). 


r 
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TY  OF  BEET-FIELD. 

Date. 

Brix 
Saccharom> 

eier 
(Degrees). 

Per  Cent 
of  Cane 
Sugar. 

Non- 
saccharine^ 
SubaUnces'. 

g.N.Y,,       .           .           . 

1872-73 

11 

7.80 

3.20 

rton.N.  Y.,. 

(( 

14 

10.97 

3.03 

artford,  K,  y.,    . 

44 

15 

11.70 

3.30 

fh.N.Y.,    . 

4( 

12 

9.50 

2.50 

rt,  N,  Y.,      ,        . 

(4 

13.5 

11.00 

250 

N^Y,* 

44 

18 

15.10 

2.90 

N.Y.t         .        .        . 

44 

14 

9.70 

4.30 

lie  w^ghlp^  trvm  \%  to  2  Iba.    f  From  beeta  weighing  from  10  to  14  lbs. 

oain  resting  on  clayish  hard-pan,  had  been  for  several  years 
Tomatoes  lnul  been  the  preceding  crop.  Five  hundred 
r  phosj^hiidc  blood  guano  were  applied  before  planting. 
L  clayish  loam,  had  been  ploughed  seven  inches  deep.  A 
unt  of  i'ott4^n  sheep-manure  was  placed  in  trenches  and 
runniiig  two  furrows  together,  thus  forming  a  ridge  on 
^ed  wert;  plajited. 

fj^niYelly  loam,  which  had  been  richly  manured  with  stable 

twice  ploughed  before  planting. 

sandy  loara,  underlaid  by  fine  sand.    The  seed  were  planted 

¥hich  covered  trenches  containino^  a  little  rotten  stable- 


*^i 


^- 


:ftil9  of  modes  of  cultivation  received, 
dark,  reddbh-brown,  rich,  deep,  sandy  loam.    Clover  had 
for  two  yearfl  previous  to  a  crop  of  caiTots,  which  preceded 
*3is.    The  iK'cts  were  the  second  crop  after  the  application 
ids  of  stable-manure  per  acre. 

ComposUwn  of  Canada-grown  Sugar  Beets, 
[1872  and  1873.] 


KB  aBOW^, 

Weight  of 
Roots. 

Specifle 

Gravity  of 

Juice 

(Brlx). 

Tempera- 
ture of 
Juice. 

Per  Cent 

ot  Cane 

Sugar 

in  Juice. 

J  Montreal,.        .  '  2  to  2  J  lbs. 
^ap,  ^        .        .      2  to  3J  lbs. 

.      2  to  2i  lbs. 

.      2  to  3    lbs. 

15.4° 
14.5° 
13.2° 

13.4° 

64°  F. 

63°  F. 
68°  F. 
63°  F. 

11.38 
10.20 

9.02 
8.83 
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D.     Analyses  of  Sugar-producing  Plants  —  Coatinui 
[Early  Amber  Cane.] 


Date. 


CONDITION  OF  CANE. 


I 


n 

BR 


I 


1879. 

Aug.  16, 
Auk  I«. 
Auk  20, 
Auk^  '24, 
Aog.  37, 
Auk.  30, 
8tpl.  2, 
(5*pt.  9, 
Bt>pt,  9, 
Sept^  18, 
Bt^t^t.  18, 
3epl,  18, 
BepL  18, 
8tipt.  11, 

Sept,  25, 
Bept.lSt 
Oii.  4, 
Dot.  7, 
Oct.  8, 
Oct.  9, 
Oct.  14, 
Ott.  ' 
Oct. 
Oct. 
Dtt.  J8, 
Oct,   :i4. 


18, 
19. 

J2, 


No  flower  stalkB  in  sight,* 

No  flower  sUlks  In  sight.* 

Flower  stalks  developed,* 

Flowers  open,*  . 

Plants  in  fall  hloom,* 

Seed  forming,*   . 

Seed  in  milk,*     . 

Seeds  still  soft,* . 

Stripped  on  Sept.  2,* . 

Left  on  field  without  stripping, 

Tops  removed,* . 

Tops  and  lesves  remnved  on  Sept.  9,* 

Tops  removed ;  left  on  field  9  days,* 

Juice  from  the  above,* 

Jaice  from  the  above,* 

Left  on  field  3  weeks.t 

Left  on  field  3  weeks,} 

Left  on  field  3  weeks,! 

Freshly  cut.     Ground  with  leaves, f 

Freshly  cut.     Stripped  2  weeks.t    . 

Freshly  cut.     Stripped  2  weeks,!    . 

Several  weeks  old.f    . 

Several  weeks  old.f    . 

Several  weeks  old.f    . 

Several  weeks  old.f    . 

Several  weeks  old,*    . 

Several  weeks  old,t    . 


4.2 

6.8 
7.9 
8.7 
10.0 
9.5 
10.7 
12.1 
12.8 
13.2 
13.8 
11.5 
12.8 
13.0 
15.0 
19.8 
17.8 
16.1 
lfl.7 
12.8 
18.4 
18.2 
15.1 
15.5 
lfl.2 
18.3 
16.6 


27 
24 
24 
23 
25 
80 
27 
22 
22 
22 
22 
22 
22 
21 
18 
21 
12 
17 
20 
17 
17 
15 
23 
15 
16 
17 
15 


Perct. 
2.48 
4.06 
8.47 
3.70 
3.65 
4.00 
8.85 
3.21 
3.77 
3.57 
3.16 
3.16 

10.00 


11.91 

16.60 
8.62 
4.16 
5.16 
7.57 

10.42 
7.57 
9.22 
8.30 

11.30 


'Perot, 
None 
None 
2.15 
3.00 
4.13 
3.81 
4.41 
6.86 
6.81 
7.65 
8.49 
5.85 
.60 


6.27 

6.16 
9.94 
5.27 


5.5 


100  Parts  or  Cane  cont. 


a 


18P9. 

October,  . 
October,  . 
October, . 
October,  . 
October,  . 


Early  Tennessee  sorghum,  mature. 
Price's  new  hybrid,  lipe,  . 
Kansas  orange,  green, 
New  orange,  green,    . 
Honduras,  green, 


77.43 
77.80 
80.67 
78.30 
77.55 


1.79 
2.92 
2.38 
2.96 
3.08 


8.21 
8.78 
3.63 
8.85 
4.01 


*  Raised  on  the  college  farm.         f  Raised  by  farmers  in  the  vicinity  of  the  ( 
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Anaiytes  of  Sugar-producing  Plants — Concluded. 
[Composition  of  the  Jaice  of  corn  (talks  and  melons.] 


6 

d 

.s 

B 

VARIETY. 

i 

o 

|| 

r 

H 

5 

1 

►m,  •         .         .         .         . 

1.023 

27 

Perct. 
4.35 

Perct 
.28 

Perct 
15.18 

can  sweet  com,  f     . 

1.048 

27 

2.06 

7.02 

17.44 

rweet  com,  f    . 

1.052 

- 

4.85 

5.70 

20.38 

reetcom,t 

1.035 

- 

6.60 

None. 

- 

llow  musk-melon,  § 

1.040 

26 

1.67 

2.65 

- 

water-melon, . 

1.025 

18 

2.91 

2.16 

- 

ater-melon. 

1.025 

22 

3.57 

2.18 

- 

ater-melon, 

1.025 

19 

3.84 

1.77 

- 

isk-melon,  II     . 

1.030 

19 

3.33 

2.11 

- 

isk-melon,ir    . 

1.050 

20 

2.27 

5.38 

- 

sk-melon,**  . 

1.030 

19 

2.50 

1.43 

- 

•  TaaselB  appearinf^. 

II  Not  ripe. 

t  Ears  ready  for  the  table. 

IT  Ripe. 

X  Kero^  somewhat  hard. 

♦•  Over-rlpe. 

§  FaUy  ripe. 

^11 


I' 

8E 


tf^      m 
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QQ 
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'  i  i 
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S     ' 

'    2    ^ 

. 

. 

•       •      ♦        •     •        •        • 

e£    *.     t. 

•     • 

♦^ 

med  after  twelve  hours*  standing,* 

med  after  thirty -six  hours*  standing 
raed  after  forty-eight  hours'  standin 
,  with  addition  of  buttermilk,*    . 
cheese,* 

,     , 

9 

•     • 

^ 

cheese,* 
milk  skim 
milk  skim 
milk  skim 
mUk  skim 
sklm-mllk 
margarine 

.M 

• 

1 

M     B     B     Q     B     B    i 

a   1 

= 

%   &    i    i    &    iZ 

M 

1    i    1 

I 

Whole. 
Cheese 
Cheese 
Cheese 
Cheese 
Cheese 
Genuln 

s 

&    1 

& 

^ 
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METEOKOLOGY. 


1889. 


Oar  weather  observations  have  been  conducted 
same  general  plan  as  in  previous  years,  being  ess 
the  same  as  that  recommended  to  voluntary  observer 
United  States  Signal  Service.  Besides  this,  we  have 
the  summer  months  forwarded  to  a  signal  officer  a 
bridge,  Mass.,  a  weekly  report  of  temperature,  raini 
sunshine,  and  their  effects  as  observed  on  the  gn 
crops  in  this  vicinity.  This  report  was  for  use  of  tl 
England  Meteorological  Society  and  the  United 
Signal  Service  in  preparing  a  weekly  weather  an 
bulletin. 

The  winter  months  of  1889  were  exceptionally  mik 
lowest  temperature  during  that  time  was  nine  degreei 
zero.  Ice  did  not  form  thick  enough  to  be  cut  until  i 
part  of  February .  There  was  no  snow  on  the  ground  u 
20th  of  January.  Sleighs  were  in  use  from  that  da 
the  last  week  in  February;  most  of  the  time,  he 
hardly  enough  snow  for  good  sleighing.  A  snow 
amounting  to  4.5  inches,  occurred  on  March  31  and  I 
This  snow  quickly  disappeared. 

On  account  of  the  warm  and  dry  weather  duri 
spring,  the  ground  was  prepared  and  planted  soi 
earlier  than  usual.  Heavy  frosts  occurred  May  4  a 
the  latter  touched  our  more  tender  crops,  but  apparei 
not  affect  corn  or  potatoes. 

February,  March  and  April  were  our  'driest  month 
than  three  inches  of  water  fell  during  February  and 
The  rains  of  May  were  abundant  and  well  distr 
During  June,  July  and  the  first  part  of  August,  an  i 
number  of  rainy  days  interfered  seriously  with  farm 
considerable  damage  was  done  in  our  vicinity  to  pi 
cured  hay  and  grain. 
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erage  temperature  of  July  and  August  was  lower 
il.  The  cool  weather  during  those  two  months 
he  ripening  of  com,  and  was  evidently  injurious  to 
s,  judging  from  the  unusual  prevalence  of  fungous 

it  frost  occurred  September  23  ;  the  first  snow-fall 
November  27,  and  the  first  snow-storm,  December 
;ing,  in  the  latter  case,  to  an  inch  and  a  half  of 
he  severest  snow-storm,  amounting  to  6.5  inches 

occurred  December  14.  Both  of  these  snows 
3d  soon. 

eight  months  of  the  year  the  prevailing  wind  was 
t;  during  March,  September  and  October,  the 
:  direction  was  north-east;  and  during  June, 
t. 

afall  during  the  year  amounted  to  43.72  inches, 
jlightly  below  the  average.     The  number  of  days 

an  appreciable  quantity  of  water  fell  was  128. 
3t  number  occurring  in  one  month  was  15,  in  July ; 
3st,  7,  in  August.  The  largest  rainfall  for  one 
s  8.35  inches,  in  July;  the  smallest,  1.45  inches, 

the  first  seven  months  of  the  year  there  were  fifty- 
during  which  the  sky  was  more  than  seven-tenths 
►y  clouds  at  each  observation.  During  the  last  five 
rhen  a  more  detailed  system  of  taking  the  observa- 

used,  sixty-six  days  were  noticed  '*  cloudy;" 
oudy  days  occurred  in  September.  On  twenty- 
5  during  the  first  seven  months,  the  sky  was  found 

four-tenths  overcast  at  each  observation.     April 

had  each  but  one  "clear"  day;  during  the  last 
IS  there  were  but  twenty-four  clear  days, 
an  annual  temperature  was  47.78  degrees,  which 
L  degree  above  the  average.  The  highest  tempera- 
he  year  was  89  5  degrees,  occurring  May  9 ;  the 
9  degrees,  occurring  February  24.  The  maximum 
ras  94.5  degrees,  on  July  23  ;  the  minimum,  —  21.5 
January  23.  The  absolute  range  of  temperature 
ras  98.5  degrees,  against  116  for  1888,  115.2  for 

117  for  1886. 


4 


I 
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2>.     Analyses  of  Sugar-producing  Plants  —  Continued. 
[Effect  of  soil  and  fertilization  on  Electoral  sugar  beets.*] 


SOIL. 

MANURE. 

Specinc  Gravity 

BrJx 

(Degrees). 

-1 

1  i 

f  i 

i! 

Sandy  loam, 

Fresh  yard-manure, 

16.5 

12.50 

4.00 

75.01 

Clayish  loam,     . 

Fresh  yard-manure. 

15.5 

11.05 

4.45 

71.3( 

Warm  alluvial,  . 

Yard-manure    and 
chemicals,  . 

12.75 

9.17 

3.58 

71.9f 

Warm  alluvial, . 

Fresh  hog-manure, 

18.5 

9.53 

3.97 

70.0( 

Light,  sandy  soil, 

No  manure,    . 

18.5 

13.73 

4.77 

74.21 

Alluvial  soil,      . 

Brighton  fish, 

14.5 

11.15 

3.35 

76.9( 

Heavy  soil, 

Yard-manure, 

12.25 

8.15 

4.10 

66.5i 

- 

- 

13.5 

9.90 

3.60 

73.3^ 

*  Not  raised  on  college  farm  (Connecticut  valley). 


[Effect  of  fertilization  on  sugar  beets.*] 


Pkbckktaokh  of  Sdoas  in  Jdics. 

FERTILIZERS. 

Freeport 

ElectoraL 

Vllmorin. 

Fresh  horse-manure, .... 
Blood  guano  without  potash,     . 
Blood  guano  with  potash,  . 
Kamite  and  superphosphate,      . 
Sulphate  of  potash,    .... 
Second  year  after  stable-manure. 

11.96 

10.99 
12.55 
1315 
14.52 
13.49 

9.42 
10.10 

13.24 
12.16 
14.32 
12.78 

7.80 

10.20 
10.50 
10.50 
12.78 
12.19 

•  All  were  grown  on  the  same  itoil,  — sandy  loam  (college). 
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Analyses  of  Sugar-producing  Plants  —  Continued. 
Efibct  of  (ItlTanmt  modes  of  cuUWstion  on  Electoral  sagar  beeta.] 


VLITY  OF   BELT-FrELD. 

Date. 

Brix 
Saccbarom- 

eter 
(Degrees). 

Per  Cent, 
of  Cane 
Sngar. 

Non- 
saccharine 
SabsUnces. 

Sing,  N.  Y 

1872-73 

11 

7.80 

3.20 

lington,  N.  Y., . 

" 

14 

10.97 

3.03 

1  Hartford,  N.  Y.,     . 

ti 

15 

11.70 

3.30 

3widi,  K,  Y.,    . 

" 

12 

9.50 

2.50 

<fort,N,  Y,,      .        . 

t( 

13.5 

11.00 

2.50 

n,N.Y.,* 

C( 

18 

15.10 

2.90 

n,K,Y4         .         .         . 

cc 

14 

9.70 

4.30 

I  brioXA  weighing  from  IK  to  2  lbs.    f  From  beeta  weighing  from  10  to  14  lbs. 

1,  loam  resting  on  clayish  hard-pan,  had  been  for  several  years 
Tomatoes  had  been  the  preceding  crop.  Five  hundred 
f  a  phosphfttic  blood  guano  were  applied  before  planting. 
I,  a  clayish  loam,  had  been  ploughed  seven  inches  deep.  A 
mount  of  rotten  sheep-manure  was  placed  in  trenches  and 
by  running  two  furrows  together,  thus  forming  a  ridge  on 
J  seed  were  planted. 

I,  a  gravelly  loam,  which  had  been  richly  manured  with  stable 
ind  twice  ploughed  before  planting. 

I,  a  sandy  loam,  underlaid  by  fine  sand.  The  seed  were  planted 
I,  which  covered  trenches  containing  a  little  rotten  stable- 
detail.^  of  modes  of  cultivation  received. 

I,  a  dark,  reildish-brown,  rich,  deep,  sandy  loam.  Clover  had 
Ml  for  two  j(^ars  previous  to  a  crop  of  caiTots,  which  preceded 
'  beet^.  The  beets  were  the  second  crop  after  the  application 
loads  of  stable-manure  per  acre. 

OofnposUion  of  Canada-grown  Sugar  Beets, 
[1872  and  1873.] 


UEttE  GROWN. 

Weijf  bt  of 
Eooti. 

BpedAo       T«nippra'^ 

Per  Cint, 
Dt  t,'iinfl 

In  Jiilce. 

de  Montreal,,         .  '   3  to  2|  lbs. 

u  Loup,  ^         ,         .      2  to  aj  lbs. 

.  ,  2  to  2i  lbs* 

|e,   .        .        .        .  1  2  to  3   ibs. 

Lj.4^ 

13J^ 
13.4« 

fi4°  F, 
63"  F* 
(jS°  F. 
fi3°F. 

1L38 

10.20 

9.02 

8.83 

DM 
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Record 

Of  the  Average  Temperature  taken  from  WecUher  Records  at  Amher 
Mass.,  for  three  consecutive  months,  during  the  summer  and  winU 
beginning  with  the  year  1836. 


December,  Janaary,  Febraary* 

June,  July,  August. 

i 

Degree*  F. 

1836-37,    .    .     25.396 

1837,  . 

69.130 

1837-38, 

26.386 

1838.  . 

69.550 

1838-39, 

25.950 

1839,  . 

70.180 

1839-40, 

20.626 

1840,  . 

68.770 

1840-41, 

23.146 

1841,  . 

69.230 

1841-42, 

28.516 

1842,  . 

68.210 

1842-43, 

23.460 

1843,  . 

67.960 

1843-44, 

21.320 

1844,  . 

67.260 

1844-45, 

25.550 

1845,  . 

70.120 

1845-46, 

j    22.140 

1846,  . 

68.406 

1846-47, 

25.176 

1847,  . 

68.806 

1847-48, 

28.966 

1848,  . 

69.210 

1848-49, 

23  026 

1849,  . 

69.210 

1849-50, 

27.670 

1850,  . 

68.820 

1850-51, 

25.040 

1851,  . 

66.640 

1851-52, 

21.620 

1852.  . 

66  830 

1852-53, 

27.940 

1853,  . 

67.846 

1853-54, 

23.670 

1854,  . 

69.856 

1854-56, 

23.126 

1855,  . 

67.146 

1855-56, 

!    20.820 

1856,  . 

69.225 

1856-57, 

j    22.720 

1857.  . 

67.240 

1857-58, 

26.956 

1858,  . 

67.930 

1858-59, 

24.746 

1859,  . 

65.650 

1859-60, 

'    24.790 

1860,  . 

66.540 

1860-61, 

24  510 

!  1861,  . 

66.870 

1861-62, 

24.470 

1862,  . 

66.490 

1862-63, 

27.640 

1863,  . 

66.656 

1863-64, 

26.060 

j  1864,  . 

69.336 

1864-65, 

21.310 

1865,  . 

68.946 

1865-66, 

25.676 

1866,  . 

67.400 

1866-67, 

25  276 

1867,  . 

67.920 

PUBLIC  DOCUMENT— No.  33. 
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Record  of  Temperature,  etc.  — 

Concluded. 

December,  JanoAry.  Februiiry. 

Jane,  July,  August 

Degrees  F. 

20.360 

1868.    . 

Degrees  F. 

69.700 

26.290 

1869, 

66.890 

27.866 

1870, 

71.700 

26.666 

1871, 

67.810 

24.630 

1872, 

70.790 

21.350 

1873, 

68.596 

27.286 

1874. 

66.306 

21.180 

1875, 

68.026 

28.156 

1876, 

71.780 

23.510 

1877. 

70.080 

28.506 

1878, 

68.896 

24.290 

1879, 

68.150 

30  506 

1880, 

69.286 

21.856 

1881, 

67.966 

29.256 

1882, 

69.866 

24.220 

1883, 

68.840 

26.506 

1884, 

68.960 

22.630 

1885, 

66.740 

24.846 

1886. 

66.100 

22.146 

1887, 

68.100 

20.827 

■1888, 

67.893 

27.170 

• 

1889, 

66.300 

dc 


•       «l 


C.   A.    GOESSMANN, 

Director, 


M 
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1  N  I)  E  X 


O   SEVENTH  ANNUAL   REPORT,   1881). 


I'AGE 

1  nitrogen  in  roots, 185 

ilyses  of, 165,  166,  294,  297 

d  experiments  with 158 

er,  analyses  of, 163,  294,  299 

er,  field  experiments  with, 158 

Agriculturist "  prize  corn, 146,147 

analysis  of, 286 

apatite 266 

apples, 295, 300 

apple  pomace, 297,  301 

apple  pomace  ensilage, 297 

ashes  of  cotton-seed  bulls 263,  264,  284 

ashes  of  hard  pine, 285 

ashes,  lime-kiln, 285 

ashes,  logwood 285 

ashes,  mill, 285 

ashes,  sea-weed, 285 

ashes  of  spent  tau-1)ark, 284 

ashes,  wood, 259,  263,  284 

asparagus, 306 

barley, 122,  139,  296,  301 

barley  and  oat  chaff, ■    .        143 

barnyard  grass, .293 

barnyard  manure 277,  289 

bat  guano, 285 

beets,  fodder, 184,296,300 

beets,  sugar 35,  183,  184,  187,  188,  295,  300 

blood,  dried, 269,286 

bone  ash,  South  American, 286 

bone  black 267,286 

bone  coal, 267 

bones 268,269,287 

brewer's  grains,  rotten, 287 

brewer's  grains,  spent, 297,  301 

Brockyille  phosphate, 285 

broom-corn  seed  meal 296 

broom-corn  seed, 295 

broom-corn  waste, 297,  301 

butter, 85,86 

buttermilk, 312 

camallite • 284 

[323] 
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Analyses  of  carrots,      .        .        ^ 34,  181,  182, 295, 

of  carrot  tops, 182, 295, 

of  castor-bean  pomace, 

of  cbafif  from  grain  elevator, 

of  cheese,      .     .  

of  clover,  mammoth  red, 164, 166,  294, 

of  medinm  red, 164,  294, 

of  Bokhara 180,181,294, 

of  cocoa  dust, 297, 

of  com  cobs, 297, 

of  com  and  cob  meal, 295, 

of  com,  kernels, 147,  295, 

of  com  ensilage, 34,  143,  292, 

of  corn  fodder 33,  36,  293, 

of  corn  "  germs," 

of  com  "  husks  *'  or  "  chaff," 

of  com  meal, 31,60,125,128,296, 

of  com  refuse  from  starch  works, 

of  corn  stover, 83,  36, 

of  cotton  waste, 

of  cotton  hulls, 297, 

of  cotton-seed  meal,     .        . 272, 296, 

of  cow-pea, 62,  292,  294.  298, 

of  cranlierries, 

of  cranberry, 

of  cream, 8< 

of  currants, 

of  ensilage 34, 143. 276, 

of  ensilage  liquor, 

of  feed,  fine, 

of  felt  refuse, 

of  fertilizers,  commercial 232,258,275, 

offish, 

of  fodder  com, 292, 

of  gas-house  lime, 

of  German  potash  salts 

of  glucose  refuse, 

of  gluten  meal, 32. 61, 123. 129,  132.  272.  296, 

of  grapes, 303, 

of  guano,  bat, 

of  guano,  Caribbean  (Orchilla) 

of  guano,  Cuba, 

of  guano,  Mona  Island, 

of  gypsum, 

of  hay  (English),  32,61,293, 

of  hellelx)re, 

of  hemp  waste, 

of  hen  manure, 

of  herds-grass, 293, 

of  hominy  feed, 

of  hominy  meal, 

of  hom  and  hoof  waste, 

of  horse  bean  (I)ean8), 

of  horse  bean  (whole  plant), 

of  hop  refuse, 

of  Hungarian  grass. 

of  jute  waste, 
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Analyses  of  kalnite, 284 

of  kibi,  white 292,298 

ofkrugite, 284 

oflime 266 

of  lime-kiln  ashes, 285 

of  lime  waste, 286 

of  linseed  cake, 136,138,296,301 

of  linseed  refase,  ...    * 273 

of  lobster  shells 287 

oflotns  villosns, 178,179 

of  Incerne  (alfalfa), 165,166,296,301 

of  lupine 292,298 

of  mangolds 295,300 

of  marls 285 

of  meadow  fescue, 293,  299 

of  meat  mass,       .       .       .       .• 287 

of  raelilot,  white  (Bokhara  clover) 180,294,299 

of  melilot,  blue, 180,294,299 

of  milk 29,30,59,312 

of  millets, 292,293,298 

of  mix, 292,298 

of  muck, 288 

of  mud, 288 

of  muriate  of  potash, 266,  284 

of  Navassa  phosphate, 285 

of  nitrate  of  potash,     .  284 

ofnltrateof  soda, 270,284 

of  nitre  salt-cake, 284 

of  Nova  Scotia  plaster 285 

of  oak  leaves, 273 

of  oats, 292,  293,  298 

of  oleomargarine  refuse, .       .       .       286 

of  onions, 306 

of  Onondaga  plaster, 285 

of  orchard  grass, 293,  299 

of  Orcbilla  guano, 285 

of  palmetto  root, 145 

of  pea  meal, 296,301 

of  peaches, 302 

of  pears, 302 

ofpeat 288 

of  phosphatic  slag, 285 

of  potatoes, 185,  293,  300 

ofpoudrette 289 

of  raw  wool, 286 

ofredtop, 293,299 

of  refuse  from  rendering  establishments, 287 

of  rowen, 35,  293,  298 

of  ruta-bagas, 187,  295,  300 

of  rye,  grain, 293 

of  rye-grass,  perennial, 293,  299 

of  rye-grass,  Italian, 162,  293,  299 

of  rye  bran, 296 

of  rye  middlings,         . 296 

of  salt  hay 275 

of  saltpetre  waste, 270,284 

ofsea-weeds, 288 
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Analyses  of  sea-weed  asbes, .       28 

of  serradella, 63,  292,  2W,  298,  29 

of  skim-milk, 12 

of  soap-frrease  refuse, 28 

of  soja  bean  (beans), 140,  141,  29o,  30 

of  soja  bean  (whole  plant), 144,166,294,29 

of  soot, 28 

of  sorghum, 18 

of  South  Carolina  rock  phosphate, 266,  28 

of  Spanish  moss  (Tillandsia) 14 

of  sponge  refuse 28 

of  strawberries, .       3C 

of  sugar  beets 35,  183,  184,  187,  188,  296,  3C 

of  sugar-beet  pulp 2€ 

of  snlla, 179,  180,  2£ 

of  sulphate  of  ammonia, 270,  2£ 

of  sulphate  of  magnesia, 2^ 

of  sulphate  of  potash 264,  2f 

of  sulphate  of  potash  and  magnesia, 2i. 

of  sumac  waste 2^ 

of  tankage, 2i 

of  teoslnte, 178.  2J 

of  timothy  hay, 292,  293,  2f 

of  tobacco  dust, 2^ 

of  tobacco  stems, 2^ 

of  turf, 2J 

of  turnips, 295,  3( 

of  vetch,  hairy, 180,  292,  294,  298.  2S 

of  vetch  and  oats 62,  63,  292,  294,  298,  2J 

of  water, 279-2f 

of  whale  flesh, 2^ 

of  wheat  bran, 31,  60,  123,  129-132,  296,  3( 

of  wheat  grain 2^ 

of  wheat  flour 3( 

of  wheat  middlings, 296,  3( 

of  wheat  shorts, 2t 

of  wheat  straw, 21 

of  white  daisy, 295,  3( 

of  wool  waste  and  washings, 271,  21 

Apples,  compilation  of  analyses  of, 295,  3( 

Apple  pomace 297,  3( 

Apple-pomace  ensilage, 2! 

Ashes 259-264. 21 

Ash  analyses  of  fruits  and  garden  crops, 302-^ 

Asparagus,  analysis  of, 3( 

Bacteria, 2( 

Barley,  analyses  of, 122,  139,  296,  » 

Barley  as  an  ingredient  of  diet  for  swiiie, 113,11 

Barnyard  grass,  analysis  of, 21 

Barnyard  manure,  compilation  of  analyses  of, 21 

Bat  guano,  compilation  of  analyses  of, 2{ 

Beets,  fodder,  compilation  of  analyses  of, 295, 3( 

Beets,  sugar,  compilation  of  analyses  of, 295,  3( 

Beets,  sugar,  field  experiments  with, 170, 1] 

Black  spot  on  rose  leaves, 2S 

Blood,  dried,  compilation  of  analyses  of 21 

Bones,  compilation  of  analyses  of, 21 
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Boae-black,  compilation  of  analyses  of, 286 

Bone  ash,  analysis  of, 286 

Bordeanx  mixture, 212 

Brewer's  grains,  rotten,  analyses  of, 287 

Brewer's  grains,  spent,  analyses  of, 297,  301 

BrockviUe  phosphate,  analyses  of, 286 

Broom-corn  meal,  analyses  of, 296 

Broom-corn  seed,  analyses  of, 295 

Broom-corn  waste,  analyses  of, 297,  301 

Bnttermilk,  analyses  of, 285 

Caribbean  gaano,  compilation  of  analyses  of, 285 

Camalllte,  analyses  of, 284 

Carrots,  compilation  of  analyses  of 295,  300 

Carrots,  field  tests  of 170, 171 

Carrots  in  diet  for  milch  cows 16 

Castor-bean  pomace,  compilation  of  analyses  of, 287 

Cheese,  analyses  of, 312 

Chlorophyll,  function  of, 197 

Chlorophyll,  not  present  in  all  plants 198 

Cocoa  dost,  analyses  of, 297,  301 

Compilation  of  analyses  of   agricultural  chemicals  and  refuse  fertilizing 

materials, 283-289 

Compilation  of  analyses  of  fodder  articles, 293-301 

Conclusions  from  experiments  with  cows, 15,  16,  43,  71,  72 

Condnslons  from  experiments  with  pigs 109 

Conclusions  from  creamery  record, 82 

Com,  field  experiments  with, 148-156 

Com  and  cobs,  compilation  of  analyses  of, 295-300 

Com  cobs,  compilation  of  analyses  of, 297,301 

Com  kernels,  compilation  of  analyses  of, 295,  300 

Com  ensilage,  compilation  of  analyses  of,         ......        292,  298 

Com  fodder,  compilation  of  analyses  of, 293,  298 

Com  meal,  compilation  of  analyses  of, 296,  301 

Com  stoTer,  compilation  of  analyses  of, 293,  299 

Com  stover  in  diet  for  milch  cows, 15, 16 

Cotton  waste, 287 

Cotton  hulls,  compilation  of  analyses  of, 297,  301 

Cotton-seed  meal,  compilation  of  analyses  of, 296,  301 

Cow-pea,  compilation  of  analyses  of, 292,294,298,299 

feeding  trials  with, 48-63 

field  tests  of, 190,  191 

Cranberries,  analyses  of, .       .       302 

Cream,  analyses  of, 82,86,87,312 

Creameries,  observations  made  during  visits  to  two  local,        ....  84-102 

Chemical  composition  of  butter  produced 85,  86 

Chemical  composition  of  creamery  cream, .        . 86,  87 

Chemical  composition  of  station  cream, 87 

Details  of  farms  contributing  to  the  tv/o, 89-102 

Creamery  record  for  the  year, 72-84 

Average  quantity  of  milk  produced, 77,  78 

Conclusions, 82 

Cost  of  skim-milk, 80,  81 

Fertilizing  constituents  of  cream, 82 

Fodder  articles  used, 74,  75 

Value  of  cream  produced, 79 

Cuba  guano,  compiUtion  of  analyses  of, 285 

Cucumbers,  nematode  disease  of, 229 


328 


INDEX. 


Coltiratlon,  effect  of,  upon  sngar  beets, 

Currantfi,  analyses  of, 

Diseases,  plant,  report  on, 195 

fangas,  on  station  farm, .        .        223 

fungus,  how  combated, 

Eau  celeste,  or  blue  water, 

English  hay,  compilation  of  analyses  of, 293, 

Experiments  with  milch  cows, 12-30,  * 

with  pigs lOa 

field, 14S 

with  com, 148 

with  permanent  fodder  crops, 156^ 

with  field  and  garden  crops, 168- 

with  green  crops, 189- 

with  scabby  potatoes, 214- 

Feeding  experiments, .11 

Feeding  experiments  with  milch  cows,  I.,  .  .' i< 

Average  cost  of  feed  for  production  of  one  quart  of  milk, 

.  Average  daily  yield  of  milk  during  periods, 

Analyses  of  fodder  articles  used, 31 

Analyses  of  milk, 29 

Changes  of  diet, 

Conclusions  from, 15 

Dry  matter  contained  in  daily  rations, 17 

Manurial  value  of  feed 27 

Net  cost  of  milk 27 

Nutritive  ratio  of  rations  fed, 14,  li 

Pounds  of  dry  matter  required  to  produce  one  quart  of  milk,  .        .        .17 

Quarts  of  milk  produced  per  day, i; 

Quarts  of  milk  required  for  one  space  of  cream, 

Rations  used 4C 

Valuation  of  fodder  articles  used, ^    . 

Valuation  of  fertilizing  Constituents  in  feed  used, 2£ 

Feeding  experiments  with  milch  cows,  II.,  green  fodders  vs,  English  hay,      .    4S 

Analyses  of  fodder  articles  used, 6(] 

Analyses  of  milk, 

Average  cost  of  feed  tot  production  of  one  quart  of  milk, ....    54 

Average  daily  yield  of  milk  by  periods, 54 

Daily  diet .49, 

Manurial  value  of  feed, 57, 

Nutritive  ratios  of  rations  used, 49,  51 

Net  cost  of  feed  per  quart  of  milk, 57, 

Results  obtained, 

Valuation  of  fodder  articles  used,        . 

Valuation  of  fertilizing  constituents  of  fodders  used,         .... 

Feeding  experiments  with  pigs, 103_ 

Amount  of  dry  matter  required  to  produce  one  pound  of  pork,         113,115,  1 

Analyses  of  fodder  articles  fed,    .        .        .^ 122,; 

Average  daily  rations, ] 

Cost  of  feed  per  pound  of  dressed  pork, 115,  1 

Dressed  weight  gained  during  trial 115^  ] 

Loss  In  weight  by  dressing, 115,  1 

Manurial  value  of  feed  consumed, ] 

Nutritive  ratios  of  feed, II3,  ] 

Object  of  experiment, ] 

Record  of  experiments 114-] 

Sammary  of  previous  experiments, 103-1 
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Feeding  experiments  with  pigs  —  Concluded, 

Valaation  of  fodder  articles  used, 114 

Weights  of  animals  at  time  of  IcilllDg, 115-121 

Weights  of  difflsrent  organs, 110-112 

Pelt  refuse,  analysis  of, 286 

Fertilization,  effect  of,  upon  grapes, 305 

eflfect  of,  upon  growth  of  corn, 148-156 

efifect  of,  upon  sugar  beets, 308 

Fertilizer  inspection,  official, 232-238 

Fertilizer  Uiw, 237-239 

Fertilizers,  advice  to  buyers  of, 236 

basis  of  valuation  of, 234 

drcumstances  affecting  value  of, 233,  234 

commercial,  analyses  of, 245,  258,  276,  276 

instructions  to  dealers  in, 239 

list  of  dealers  securing  certificates  for  sale  of, 240 

Fertilizing  constitnento  of  alfalfa  (lucerne), 166,  299 

of  alsike  clover 163,  299 

of  apples, 300 

of  barley, 114 

of  brewer's  grain  (spent), 301 

of  broom-corn  waste, 301 

of  carrots, 300 

of  carrot  tops, 300 

of  clover,  mammoth  red, 166,  299 

of  clover,  medium  red, 164,  299 

of  clover,  Bokhara  or  sweet,       ....       181,  299 

of'cream, 82 

of  cocoa  dust, 301 

of  com  kernels, 147,  300 

of  com  and  cobs, 300 

*  of  com  cobs, 301 

of  com  ensilage, 298 

of  com  meal, 301 

of  cotton  hulls, 301 

of  cotton-seed  meal, 301 

of  cow-pea, 298,  299 

of  fodder  com, 298 

of  gluten  meal, 301 

of  hay,  English, 298 

-of  herds-grass 299 

of  hominy  feed, 301 

of  horse  bean  (whole  plant), 298 

of  kibi, 298 

of  linseed  cake, 137,  301 

of  lupine  (white) 298 

of  lotus  vlllosus, 179,  299 

of  mangolds, 300 

of  meado^  fescue, 299 

ofmelilot 299 

of  millets, 298 

of  orchard  grass, 299 

of  palmetto  root, 146 

of  red  top, 299 

of  rowen  hay, 298 

of  rata-bagas, •  •        187, 300 

of  rye  grass, 162, 299 
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Fertilizing  oonstltQents  of  rye  middlings, 

of  salt  hay, 

of  serradella,        .     • 298 

of  soja  beans, 140, 141 

of  soj a  beans  (entire  plant),        .  .         144,166 

of  sugar  beet, 183,  184,  187, 188 

of  snlla, 180 

i  of  teosinte, 180 

of  timothy  hay, 

of  turnips 

of  vetch  and  oats, 298 

of  wheat  bran 

of  wheat  middlings, 

of  white  daisy 

of  fodders,  value  of,  in  compounding  rations,  44,  71,  105 
loss  of  the  farm  in  sale  of  milk  and  cream, 
requured  for  growth  and  development  of  animals, 

Field  exp<Sriment8, 14f 

Field  experiments,  I.,  with  coru, 14^ 

Appearance  of  crop  during  growth 

Fertilizers  used,  1889, 150, 

Previous  treatment  of  land, lH 

Tables  showing  growth  of  com, 

Tabular  statement  of  results  for  1885,  1886,  1887, 

Tabular  statement  of  results  for  1888, 1889, 

Yield  of  plots, 

Field  experiments,  II.,  permanent  fodder  crops 156 

Analyses  of  crops  raised, •     .        .        .         17i 

Crops  grown,  and  yield  per  acre,         .     ' 17^ 

Cultivation,  fertilization,  etc., 

Tabular  statement  of  crops  raised, 

Field  experiments.  III.,  field  and  garden  crops,        .       .        .        .  •    .         16i 

Analyses  of  crops  raised, 17< 

Crops  grown  and  yield  per  acre, 174 

Cultivation,  fertilization,  etc., 169-171 

Field  experiments,  IV.,  green  crops  for  milch  cows 18J 

Crops  selected,  and  why, 

Yield  per  acre 19C 

Field  experiments,  miscellaneous, 

with  potatoes, 17fi 

with  root  crops 169 

with  scabby  potatoes, 21^ 

Fish,  composition  of, 

Fodder  analyses, 124-147,28^ 

Fodders,  compilation  of  analyses  of 291 

classification  of, 

desirability  of  increashig  variety  of, 

how  to  select,        . 

Fodder  com,  composition  of, 293 

Fruits,  tables  of  analyses  of, 302 

Fungi,  general  account  of, 191 

black 

the  true, •        . 

imperfect 

insect, . 

jelly, 

leaf-gall, 
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Ftingi,  saucer, 210 

Fanglcides, 212 

Fungous  diseases,  liow  combated, 211 

Fungus  in  cellar, 227 

Gas-house  lime,  composition  of, 285 

German  potash  salts,  composition  of 284 

Ghtiling,  effect  of,  upon  grapes, 304 

Gluten  meal,  composition  of, 296,  301 

Gluten  meal,  in  feed  for  pigs .        10ft 

Grapes,  table  of  analyses  of, 303,  306 

Guanos,  composition  of, 28-5 

Gypsum,  analysis  of, 265 

Hay,  composition  of, 293,  298 

Hen  manure,  composition  of, 289 

Herds-grass,  composition  of, 293,  299 

Heteroecism,  defined, 207 

Horn  and  hoof  waste,  composition  of, 286 

Insecticides,  chemical  composition  of  some, 278 

Kainite,  composition  of, 284 

Leaf  curls 209 

Lhne-kiln  ashes,  composition  of, 285 

lime  waste,  composition  of, 285 

Linseed  cake,  composition  of, 292,  301 

Lucerne,  composition  of, 294,  299 

Mangolds,  composition  of, 295,  300 

Marb,  composition  of, 285 

Meadow  fescue,  composition  of, 293,  299 

Meat  mass,  composition  of, 287 

Meteorology, 314-319 

Average  temperature  for  summer  and  winter  months  since  1836,      .        318,  319 

Record  for  1889, 316 

Mildew,  downy 206 

Mildew,  powdery, 210 

Mnk  analyses, 29,30,59,312 

Milk  production,  experiments  in  cost  of 63-72 

Animals  selected  and  fodders  used, 64,  65 

Amount  of  feed  consumed, 66 

Conclusions  from  same, 71,  72 

Financial  summary, 69-71 

Market  value  of  fodders  used, 68 

Millets,  composition  of, 292,  295,  298 

Moulds,  the  true, 206 

slime, 201 

water 206 

Muck,  composition  of, 288 

Mud,  composition  of , 288 

Muriate  of  potash,  composition  of, 284 

Mycelium,  definition  of, 202 

Navassa  phosphate,  composition  of, 285 

Nitrate  of  potash,  composition  of, 284 

Nitre  salt  cake, 284 

Nitrogen,  albuminoid,  in  roots, 185 

Nitrogen,  effect  of,  upon  com, 148-155 

Oats,  composition  of, 292,  293,  298 

Onions,  analysis  of, 306 

Orchard  grass,  composition  of, 293,  299 

Parasites, 199 
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Pea  meal,  composition  of 296 

Peaches,  composition  of, 

Pears,  composition  of, 

Peat,  composition  of, 

Pliosphatic  slag,  composition  of 

Plant  food,  nature  of,  . 196 

Plaster,  land,  composition  of 

Pleomorphism,  defined 

Potatoes,  composition  of, 293 

Potatoes,  field  experiments  with, 175 

Potato  scab,  experiments  with, 214 

Poudrette,  composition  of, 

Puff--balls, 

Raw  wool,  composition  of, 

Red-top,  composition  of, 293 

Report  of  Professor  Humphrey, 191 

Rowen  hay,  composition  of, 293 

Rot  of  potatoes,  .       .    • 

Rusts, 

Rnta-bagas,  composition  of 292 

Rye  bran,  composition  of, 

Rye  middlings,  composition  of 296 

Saltpetre  waste,  composition  of, 

Sea-weeds,  composition  of, 

Sea-weed  ashes,  composition  of, 

Serradella,  composition  of, 292,  294,  298 

feeding  trials  with, i 

field  trials  with, •  . 

Slcim-milk,  composition  of 

Smuts, 

Smut  of  oats  and  barley 

South  Carolina  rock  phosphate 

Spores,  resting, '    .        . 

Spores,  summer, 

Spot  disease, 

Strawberries,  analyses  of, 

Sugar  in  diSbrent  varieties  of  sugar  beets, 183,  30? 

in  sorghum,    • 

in  fruits  and  sngar-producing  plants, 30! 

Sugar  beets,  composition  of, 295 

Sulphate  of  ammonia,  composition  of, 

of  magnesia,  composition  of 

of  potash,  composition  of, 

of  potash  and  magnesia,  composition  of, 

Tankage,  composition  of, 

Timothy  hay,  composition  of, 292,  29J 

Toadstools, 

Tobacco  stems,  composition  of, 

Treasurer's  report 

Truffles, 

Turf,  composition  of, 

Turnips,  composition  of, 29< 

Valuation  of  fertilizers, 28^ 

Value  of  fodders,  commercial, 

Value  of  fodders,  physiological, ■ 

Vetch  and  oats,  composition  of, 292,  294,  291 

Vetch  and  oats,  feeding  trials  with, 
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Water  analyses; 279-281 

Water  analyses,  interpretation  of  results  of 281,282 

Wheat  bran,  composition  of, 296,  301 

Wheat  grain,  composition  of, 295 

Wheat  flour,  composition  of, 301 

Wheat  straw,  composition  of, 295 

Work  of  the  year,  ontline  of 9-11 

Yeasts 209 
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BosTOX,  Jan.  9, 1 
To  the  Honorable  Senate  and  House  of  Bepresenlalives. 

In  accordance  with  chapter  212  of  the  Acts  of  1882  I  ] 
the  honor  to  present  the  Eighth  Annual  Report  of  the  B< 
of  Control  of  the  State  Agricultural  Experiment  Station 

WM.   R.   SESSIONS, 

Secreta 


EIGHTH    ANNTTAL.   EEPORT 


'OR  OF  THE  MASSACHUSEnS  STATE  AGRICULT- 
L  EXPERIMENT  STATION  AT  AMHERST,  MASS. 


morable  Board  of  Control 

XEMEN :  — The  present  condition  of  the  State  Agri- 
Experiment  Station  may  be  considered  a  satisfactory 
far  as  buildings  and  general  outfit  are  concerned, 
ler  buildings  are  in  a  good  state  of  repair,  and  the 
es  are  well   equipped   for  the  purpose  they  are  to 

experimental  work  of  the  past  year  has  been  exten- 

id   in  various   directions.     A   favorable    season  has 

lly  assisted  in  a  successful  termination  of  the  work  in 

[. 

aterial  changes  have  been  made  in  regard  to  different 

observation,  decided  upon  at  the  beginning  of  the 
rhe  details  of  the  management  have  been  carried  out, 
IS  practicable,  according  to  the  plans  from  time  to 
esented  for  your  consideration.  Investigations  in 
ratory,  the  vegetation  house,  the  field  and  the  bam, 
leived  their  due  share  of  attention, 
ssor  Humphrey  has  continued  his  study  of  fungoidal 

of  plants,  in  various  directions.    A  detailed  descrip- 

his  work  in  that  connection  forms  a  chapter  in  the 

•eport. 

ies  of  field  experiments,  inaugurated  at  the  close  of 

)  season  (1890),  for  the   purpose  of  studying  the 

different  forms  of  nitrogen  and  of  phosphoric  acid 
growth  of  winter  rye  and  winter  wheat,  has  been  sup- 
ed  by  control  observations  in  pots  in  the  vegetation 
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A  number  of  reputed  fodder  crops,  more  or  less  new 
the  soil  of  Massachusetts,  have  been  studied  with  regard 
their  adaptation  to  our  climate  and  soil.  Some  of  th( 
have  been  raised  in  sufficient  quantity  to  test  their  servi< 
as  green  fodder  or  hay  for  milk  production. 

Feeding  experiments  with  milch  cows  with  reference 
an  economical  production  of  milk,  and  with  young  pigs  fo 
remunerative  production  of  pork,  have  been  continued. 

Considerable  attention  has  been  paid  to  the  cost  of  1 
feed  for  the  production  of  mutton  and  beef. 

The  work  in  the  chemical  laboratory  has  been,  as  usu 
quite  large,  and  for  different  purposes.  The  chemi 
analyses  made  at  the  station  laboratory  during  the  ent 
year,  aside  from  four  hundred  analyses  for  the  Hatch  Stati 
of  the  Agricultural  College,  number  some  nine4iundred. 
these,  from  three  hundred  to  four  hundred  were  made  at  t 
special  request  of  farmers  in  the  State.  They  inck 
analyses  of  fertilizers,  fodder  articles,  well  water,  milk,  e 

The  details  of  the  work  carried  on  in  the  directions  pre 
ously  stated  are  recorded  in  the  subsequent  pages  of  1 
annual  report  for  1890,  under  the  following  headings :  — 

Feedincj  Expekiments. 

I.  Two  feeding  oxperiments  with  milch  cows. 

1.  Some  general  remarks  on  our  previous  feeding  expc 

ments  with  milch  cows. 

2.  Feeding  experiment  with   milch   cows,  to   compare  i 

value  of  old-process  linseed  meal  with  that  of  m 
process  linseed  meal. 

3.  Feeding  experiment  with   milch   cows,  to   compare   i 

economical  value  of  reputed  fodder  crops,  —  vetch  a 
oats,  and  soja  bean, — when  fed  as  green  fodder  in  p 
or  in  whole  for  English  hay. 

4.  Creameiy  record  for  1889  and  1890. 

II.  Feeding  experiments  with  lambs,  to  ascertain  the  cost 
feed  when  fattening  lambs,  by  means  of  winter  fodder  rations,  ; 
the  meat  market. 

III.  Feeding  experiments  with  pigs,  —  skim-milk,  com  me 
com  and  cob  meal,  wheat  bran  and  gluten  meal,  serving  as  fodc 
ingredients  of  the  daily  diet. 

IV.  Fodder  analyses,  1890. 
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Field  Experiments. 
Some   suggestions  regarding  the   question,    How  can  we 
ie  in  an    economical  way  the  productiveness  of  our  farm 

Experiments  to  ascertain  the  effect  of  different  combina- 
)f  nitrogen  on  oats. 

Field  experiments  with  prominent  grasses  and  legumi- 
5lants,  to  study  their  composition  and   general  economical 

I.  Field  experiments  with  reputed  field  and  garden  crops, 
jrtain  their  adaptation  to  our  soil  and  climate. 

Field  experiments  to  study  the  economy  of  using  different 
^rcial  sources  of  phosphoric  acid  for  manurial  purposes  in 
)ractice,  — potatoes. 

Experiments  with  grass  land. 

Report  on  general  farm  work. 
.     Professor  Humphrey's  report. 

Special  Work  in  the  Chemical  Laboratory. 
I.     Analyses  of  licensed  commercial  fertilizers. 
f.    Miscellaneous  analyses  of  material  sent  on  for  examination. 
.     Water  analyses. 

I.  Compilation  of  fodder  analyses,  with  reference  to  fodder 
tuents  and  fertilizing  constituents ;  analyses  of  industrial 
ets,  garden  crops,  fruits,  etc.,  made  at  Amherst,  Mass. 

II.  Meteorological  observations. 

B  periodical  publications  of  the  station  have  been  as 

rous  as  in  previous  years.     The  circulation  of  bulletins 

nnual  repoils  is  steadily  increasing. 

closing,  it  becomes  a  pleasing  duty  to   acknowledge 

the  successful  termination  of  the  work  carried  on  at 

ation  during  the  past  year  is  largely  due  to  the  industry 

aithful  execution  of  the  various  tasks  assigned  to  all 

js  associated  with  me  for  that  purpose. 

th  the  assurance  of  my  sincere  thanks  for  your  kind 

^ence,  permit  me  to  sign, 

Yours  very  respectfully, 

C.   A.   GOESSMANN, 

Director  of  the  Massachusetts  Agricultural  Experiment  Station, 

SB8T,  Mass.,  Jan.  9, 1891. 
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O^  FEEDING  EXPERIMENTS. 
1890. 


I.  Two  Feeding  Experiments  with  Milch  C!ows, 

II.  One  Feeding  Experiment  with  Lambs. 

III.  Two  Feeding  Experiments  with  Pigs. 

IV.  Fodder  Analyses. 


1 .  Some  general  remarks  on  our  previous  feeding  experime 
with  milch  cows.  2.  Feeding  experiments  with  milch  cows, 
compare  the  value  of  old-process  linseed  meal  with  that  of  n< 
process  linseed  meal,  when  fed  pound  for  pound  under  others 
corresponding  conditions.  3.  Feeding  experiments  with  mi 
cows,  to  compare  the  economical  value  of  reputed  fodder  crops 
vetch  and  oats,  and  soja  bean,  —  when  fed  as  green  fodder  in  { 
or  in  whole  as  substitutes  for  English  hay.  4.  Creamery  rec 
for  1889  and  1890. 


i.    Some  General  Remarks  on  our  Previously  lieporiei 
deeding  Experiments  with  Milch  Cows. 

A  careful  examination  of  our  last  annual  report  can 
fail  to  show  that  our  feeding  experiments  with  milch  co^ 
previous  to  the  close  of  1889,  were  chiefly  instituted 
the  purpose  of  securing  a  satisfactory  answer  to  the  folk 
ing  questions :  — 

1.  What  is  the  comparative  feeding  effect  of  dry  fed 
corn,  of  dry  com  stover,  and  of  a  good  com  ensilage,  wl 
used  in  part  or  in  the  whole  as  a  substitute  for  English  ] 
(upland  meadow  hay),  in  the  daily  diet  of  milch  cows,  i 
also  that  of  a  good  root  crop  in  place  of  corn  ensilage  ; 
amount  and  kind  of  grain  feed  remaining,  for  obvious  reaso 
the  same  under  otherwise  corresponding  circumstances? 
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What  is  the  total  costj  as  well  as  the  net  costy  of  the 
feed  per  head  in  case  of  the  different  fodder  combina- 
ised  ;  making  in  all  cases  alike  an  allowance  of  a  loss 
3nty  per  cent,  of  the  fertilizing  constituents  contained 
I  feed  consumed,  in  consequence  of  the   sale  of  the 


What  is  the  commercial  value,  at  current  market 
of  the  manurial  refuse  obtainable  in  the  case  of  different 
'  combinations  used  as  daily  diet  for  the  support  of  cows, 
ing  that  eighty  per  cent,  of  the  value  of  the  fertilizing 
tuents  contained  in  the  fodder  consumed  can  be  secured 
farm  by  a  careful  management  ? 
results  of  these  experiments,  which  extend  over  a 
[  of  five  successive  years,  1885-89,  were  summed  up 
following  statements :  — 

The  high  nutritive  value  of  fodder  corn,  corn  stover 
)od  corn  ensilage,  as  compared  with  that  of  English 
ounting  in  all  instances  pound  for  pound  of  dry  vege- 
natter,  is  fully  confirmed.  The  general  condition  of 
limal  on  trial,  as  well  as  the  quality  and  the  quantity 
milk  obtained,  point  in  that  direction. 
To  produce  one  quart  of  milk,  using  the  same  quan- 
ad  quality  of  grain  feed,  required  in  every  instance  a 
quantity  of  perfectly  dried  hay  than  of  either  fodder 
com  stover  or  corn  ensilage,  in  a  corresponding  state 
ness,  — corn  stover  leading. 

The  net  cost  of  feed  in  the  case  of  the  same  ration  of 
feed  is  from  one-third  to  one-half  less  per  quart  of 
when  fodder  corn,  corn  stover  or  corn  ensilage  serve 
»stitutes  for  English  hay  in  the  daily  diet  of  milch 
com  fodder,  as  a  rule,  leading,  while  corn  stover 
;he  com  ensilage  in  four  out  of  six  cases. 
Sugar  beets,  as  well  as  caiTots,  when  fed  pound  for 
of  diy  matter  in  place  of  part  of  the  hay  ration,  with 
ne  kind  and  quantity  of  grain  feed,  have  raised  almost 
it  an  exception  the  temporary  yield  of  milk  ;  exceed- 
j  a  rule,  the  com  ensilage  in  that  direction. 
Corn  ensilage,  as  well  as  roots,  proved  best  when  fed 
ce  of  one-fourth  to  one-half  of  the  full  hay  ration. 
twenty- five  to  twenty-seven  pounds  of  roots,  or  from 


i„ 
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thirty-five  to  forty  pounds  of  corn  ensilage  per  day, 
all  the  hay  called  for  to  satisfy  the  animal  in  either  c 
seems,  for  various  reasons,  a  good  proportion,  allowing 
stated  kind  and  quantity  of  grain  feed. 

6.  The  influence  of  the  various  diets  used  on  the  quj 
of  the  milk  seems  to  depend  in  a  controlling  degree  on 
constitutional  characteristics  of  the  animal  on  trial, 
effect  is  not  unfrequently  in  our  case  the  reverse  in  diffe 
animals  depending  on  the  same  diet.  The  increase  in 
quantity  of  milk  is  frequently  accompanied  by  a  decreas 
solids. 

The  valuation  of  the  fodder  ingredients  is  based  in 
connection  on  the  average  of  the  local  market  price  i>er 
of  each  article  for  the  entire  period  of  observation  :  — 


Corn  meal, 
Wheat  bran, 
Gluten  meal. 
Hay, . 
Rowen, 


122  75 
21  00 
24  50 
15  00 
15  00 


Fodder  com. 
Com  stover. 
Com  ensilage. 
Carrots, 
Sugar  beets, 


< 


The  commercial  valuation  of  the  fertilizing  constitu 
contained  in  each  fodder  article  is  based  on  the  follow 
market  prices  :  i.  e.,  nitrogen  (per  pound),  17  cents  ;  p 
phoric  acid,  6  cents ;  and  potassium  oxide,  4^^  cents.  Eij 
per  cent,  of  the  entire  amount  of  fertilizing  constitu 
contained  in  the  fodder  consumed  is  considered  obtain 
by  proper  management,  while  twenty  per  cent,  is  assu 
to  be  sold  with  the  milk. 

For  further  details,  see  seventh  annual  report  of  stal 
pages  37-47,  and  73-84. 

It  will  be  apparent,  from  the  above  statements,  that  it 
the  main  aim  of  our  feeding  experiments  with  milch  C( 
during  the  years  1885-89,  to  compare  the  relative  fee< 
value  of  our  current  coarse  fodder  articles  with  each  othei 
as,  English  hay,  rowen,  fodder  com,  corn  stover, 
ensilage  and  roots.  To  do  this  judiciously  required  ir 
cases  the  use  of  the  same  quantity  and  quality  of  grain  f 
It  is  for  this  reason  chiefly  that  the  latter  was  confinec 
the  same  quantity  of  corn  meal,  com  and  cob  meal,  w 
bran  and  gluten  meal. 
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lese  articles  were  at  any  time  at  our  disposal  in  our 
market ;  all  of  them  could  claim  a  fair  reputation  for 
production. 

iring  the  past  year  ice  have  changed  the  object  of  our 
ing  experiments  with  milch  cows.  Having  made  our- 
s,  as  far  as  practicable,  familiar  with  the  feeding  effect 
general  economical  value  of  our  current  coarse  home- 
d  fodder  articles^  it  was  decided  to  compare  the  feeding 
i  of  our  prominent  concentrated  fodder  articles  (grains, 
i,  oilcakes,  gluten  meal,  starch  feed,  etc.)  with  each 
',  under  otherwise  corresponding  circumstances, 
me  experiments  with  the  two  kinds  of  linseed  meal 
and  new  process)  are  described  within  a  few  subsequent 
s. 

2,     Feeding  Experiments  ivith  Milch   Cows. 

1-process  linseed  meal  vs.  new-process  linseed  meal,  Dec. 
889-July  2,  1890. 

le  feeding  experiments  subsequently  described  were 
:uted  chiefly  for  the  purpose  of  comparing  the  effect 
5W-process  linseed  meal  with  that  of  old-process  lin- 
meal,  on  the  quantity  and  quality  of  milk  produced, 
)n  the  cost  of  feed  consumed,  when  fed  in  equal  weights 
i  ingredient  of  an  otherwise  corresponding  daily  diet 
ilch  cows.  This  inquiry  into  the  respective  merits  of 
kinds  of  linseed  meal  for  dairy  purposes  has  been  under- 
1  in  response  to  frequent  inquiries  regarding  that  point 
le  part  of  dairymen  in  our  State.     The  old-process  lin- 

meal  is  sold,  in  our  local  markets,  at  $27  per  ton 
OOO  pounds,  and  the  new-process  linseed  meal  of  the 
3hind  Linseed  Oil  Ccmipany  at  $26  for  the  same  weight, 
first-named  article  is  obtained  when  the  seed  is  sub- 
i  to  the  action  of  a  powerful  press  to  secure  its  oil ; 
\  the  latter  is  produced  by  the  aid  of  a  new  process, 
id  by  the  Cleveland  company.  The  new  process  favors 
re  thorough  abstraction  of  the  oil,  and  involves,  it  is 
i,  a  boiling  of  the  seeds.     The  difference  in  the  treat- 

of  the  seed,  for  the  separation  of  the  oil,  explains  one 
B  most  characteristic  differences  in  the  composition  of 

kinds  of  linseed  meal ;    for  old-process  linseed  meal 
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contains,  as  a  rule,  a  larger  percentage  of  oil  or  fat,  an< 
smaller  one  of  organic-nitrogen-containing  matter,  than  i 
uew-process  linseed  meal.  Aside  from  the  stated  cau 
of  differences  in  their  composition,  there  are  various  otl 
irircumstances  which  not  unfrequently  contribute  towai 
.'jerious  variations  in  the  composition  of  individual  samp 
of  both  kinds.  Among  these  is  most  prominent  a  more 
less  advanced  state  of  maturity  of  the  plant  when  harvest 
Our  inquiry  into  the  comparative  value  of  both  kinds 
meal  as  a  fodder  ingredient  of  the  daily  diet  for  milch  co 
has  been  carried  on  with  articles  of  the  following  aven 
composition :  — 


COMPOSITION  OK  LINSEKI)  MEAL  USEI>. 

New-proc- 

cu  Linsead 

MeaL 

Old-pn 

ess  Lina 

Meal 

Moisture  at  100°  C, 

Dry  matter, 

Per  Cent. 

5.06 
94.94 

Per  Ce 
9. 

90. 

Analysis  of  Dry  Mailer, 
Crude  ash, 

'*      cellulose, 

"fat, 

"      protein  (nitrogenous  matter), 

Non-nitrogenous  extract  matter,      .... 

100.00 

6.34 

8.93 

2.17 

41.02 

41.54 

100. 

7. 

8. 

7. 
36. 
39. 

100.00 

100. 

Fertilizing  Constituents. 


Moisture  at  100°  C, 

Nitrogen, 

I'liosphoric  acid,  .... 
Potassium  oxide,  .... 
Valuation  per  ton  of  2,000  pounds, . 
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;ows,  grades  of  various  description,  all  of  fair  milk- 
ities,  were  selected  for  the  trial.  Two  had  dropped 
it  calves  one  month  before  the  beginning  of  the 
ion,  one  five  months,  and  two  from  eleven  to  twelve 

They  differed  but  one  year  in  their  respective  ages, 
ere  from  six  to  seven  years. 

ih  hay,  rowen,  fodder  corn,  corn  stover,  corn  ensi- 
rots  and  sugar  beets  furnished  at  different  times  the 
Ik  of  the  daily  fodder  ration  ;  while  corn  meal,  wheat 
1  both  kinds  of  linseed  meal  alternately  served  as 
entary  feed  stuffs  to  secure  a  desired  high  nutritive 
r  for  the  entire  diet.  The  daily  quantity  of  the 
sd,  of  roots  and  of  hay,  in  case  corn  ensilage  fur- 
argely  the  coarse  feed,  was  in  each  case  a  definite 
ided  upon  before  ;  it  was  in  each  case  entirely  con- 

The  daily  consumption  of  the  coarse  portion  of  the 
•r  fodder  combination  on  trial,  as  hay  when  fed 
)wen,  fodder  corn,  corn  stover  and  corn  ensilage, 
1  on  the  appetite  of  each  individual  animal.  It 
isually  somewhat  in  quantity  in  case  of  different 
]!are  was  taken  to  offer  to  each  a  liberal  quantity, 
cjonsumed  portion  was  weighed  back  each  day, 
)sequently    accounted    for    in    the    daily    feeding 


odder  com,  corn  ensilage  and  corn  stover  were 
from  the  same  variety  of  corn,  ''Pride  of  the 
1  dent  corn.  The  ensilage  corn  and  the  fodder  com 
a  corresponding  stage  of  growth;  i.e.,  with  kernel 
g  to  glaze.  The  corn  stalks  were  in  every  case  cut 
jes  from  one  and  one-half  to  two  inches  in  length 
eing  fed. 

ntire  experiment  extended  over  six  successive 
and  was  subdivided  into  nine  distinct  periods, 
iges  in  daily  diet  were  made  gradually,  as  customary 
inducted  feeding  experiments.  The  weekly  weights 
limals  on  trial  were  taken  on  the  same  day,  in  the 
,  before  milking  and  feeding. 

lopted  valuation  of  the  different  fodder  articles  is 
their  local  market  price  per  ton  of  2,000  pounds,  at 


1 
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Corn  meal,  per  ton,     .......  $19  00 

Wheat  bran, 17  60 

Old-process  linseed  meal, 27  00 

New-process  linseed  meal, ......  26  00 

Carrots, 7  00 

Sugar  beets, 5  00 

Hay, 15  00 

Rowen 15  00 

Fodder  corn, 5  00 

Corn  stover, 5  00 

Com  ensilage, 2  75 


A  few  subsequent  pages  contain  an  abstract  of  the  resi 
of  the  experiment,  closing  with  a  detailed  feeding  recorc 
every  cow  on  trial :  — 

I.  —  Statement  of  the  Average  of  the  Daily  Fodder  CombinaJti 
used  during  the  Different  Successive  Feeding  Periods, 


n. 


Com  meal  (pounds), . 

3.25 

Cora  meal  (pounds),.        .      [ 

Wheat  bran. 

3.25 

Wheat  bran,        ...      J 

Old-process  linseed  meal,  . 

3.25 

Old-process  linseed  meal,  .      i 

Hay 

18.50 

Hay, I 

Total  cost  (cents). 

24.18 

Corn  ensilage,    .        .        .    ii 

Net  cost,     .        .        .        . 

14.06 

Total  cost  (cents),      .        .    2( 

Manurial  value  obtainable, 

10.12 

Net  cost,     .        .         .        .     IC 

Nutritive  ratio,  . 

1:5.73 

Manurial  value  obtainable,      i 
Nutritive  mtio,   .        .        .  1 :  ( 

HI. 


IV. 


Wheat  bran  (pounds),  .  3.25 
Old-process  linseed  meal,  .  3.25 
Carrots,  .  .  .  .20.00 
Fodder  corn,  .  .  .13.75 
Total  cost  (cents),      .  17  65 

Net  cost,  .  .  .  .9.58 
Manurial  value  obtainable,  8.07 
Nutritive  ratio,   .        .        .  1 :  5. 16 


Wheat  bran  (pounds), 

Old-process  linseed  meal, 

Can-ots, 

Corn  stover. 

Total  cost  (cents). 

Net  cost,     . 

Manurial  value  obtainable. 

Nutritive  ratio,   .        .        .1 
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I.  —  Daily  Fodder  Combinations  —  Concluded. 


VI. 


ran  (pounds), 
cess  linseed  meal. 


8.25 

3.25 

20.00 


om, 

it  (cents), 


16.25 

18.06 

9.12 


value  obtainable,      8.91 
ratio,   .        .        .1:4.96 


Com  meal  (pounds),.  .  3.25 
Wheat  bran,  .  .  .3.25 
New-process  linseed  meal,  3.25 
Sugar  beets,        .        ,        .    20.00 

Hay, 16.00 

Total  cost  (cents),  .  .27.16 
Net  cost,  .  .  .  .16.38 
Manurial  value  obtainable,  10.78 
Nutritive  ratio,   ,        .        .  1 :  5.23 


VIT. 

vni. 

d  (pounds),. 

.      3.25 

Corn  meal  (pounds), . 

3.25 

•an. 

.      3.25 

Wheat  bran, 

3.25 

3ss  linseed  meal. 

3.25 

Old-process  linseed  meal. 

3.25 

ets,        .        . 

20.00 

Rowen, 

20.75 

16.00 

Total  cost  (cents),      . 

25.86 

t  (cents). 

27.30 

Net  cost,     . 

13.48 

.        . 

16.96 

Manurial  value  obtainable, 

12.38 

value  obtainable, 

10.34 

Nutritive  ratio,  . 

1:5.04 

ratio,  . 

1;5.63 

IX. 


m  meal  (pounds), 
leat  bran, 

w-process  linseed  meal, 
wen,     .... 
tal  cost  (cents),   . 
t  cost,  .... 
iiurial  value  obtainable, 
tritive  ratio. 


3.25 

3.25 

3.25 

20.75 

25.72 

13.05 

12.67 

1:4.73 


mmary  of  the  Cost  of  the  Daily  Fodder  Rations  {Cents). 


value 
ble. 


PERIODS. 


24.18 
14.06 
10,12 


II.  I  III.  i  IV. 


20.25 

10.79 

9.46 


17.65 
9.58 
8.07 


18.21 
9.20 
9.01 


18.06 
9.12 
8.94 


IX. 


27.  IG 
16.38 
10.78 


27.30  25. 8G 

I 
16.9613.48 

I 
10.3412.38 

I 


25.72 
13.05 
12.67 
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II.  —  Daily  Fodder  Rations  —  Concluded. 

VcduaJtion  of  Essential  Fertilizing  Constituents  in  the  Vario 
Fodder  AHides  used. 

Nitrogen,  17  cents  per  pound ;  phosphoric  acid,  6  cents ;  potassiam  oxide,  4^^  ( 


i 

i 

n 

0t 

.1 
•6 

^6 

1 

5 

02 

u 

1 

^ 
^ 

^ 

^ 

s? 

i 

1? 

e 

o 

g 

o 

O 

^ 

a 

o 

p^ 

O 

o 

m 

1 

Moisture,                .11.67 

9.27 

9.88 

5.06     9.72 

72.95 

20.42 

22.50 

90.47 

90.02   1 

Nitrogen,       .        .  <  1.479 

2.645 

5.331 

6.254    1.379 

0.33 

1.058 

1.211 

0.149 

0.184 

PhoBphoric  ftcid,  .    0.713 

2.900 

1.646 

1.420   0.359 

0.138 

0.510 

0.303 

0.100 

0.086 

PotaMlum  oxide, .  '  0.430 

1.637 

1.162 

1.160   1.572 

0.301 

0.760 

1.320 

0.540 

0.462 

Value  per  2,000  lbs.,  $6  27 

$13  6o'$21  15 

1 

$24  00  $6  53 

$1  56 

$4  89 

$5  67 

$1  12 

..,.; 

III. — Amount  of  Dry  Vegetable  Matter  of  the  Feed  reqiUrec 
produce  One  Quart  of  Milk  during  the  Experiment. 


NAME. 


Averaffc  Yield  of  Milk 
per  Day  (Quarts). 


Average  Amount  c 
Matter  coiisaoM 
produce  One  Qn 
Milk. 


Juno, 

Flora, 

Jessie, 

Roxy, 

Pink. 


9.53 

7.46 

7.40 

12.55 

10.99 


2.57 
8.17 
8.09 
1.99 
2.09 


IV.  —  Cost  of  Feed  consumed  for  tJie  Production  of  One  Qi 
of  Milk  during  the  Different  Feeding  Periods  {Cents). 


Fkkdino  Pkriods,  1889-1890. 

Juno. 

Flora. 

Jessie. 

Roxy. 

1 

I. 
Dec.  11  to  Dec.  31,        .       . 

C  Total  cost, 

<  Net  cost, 

C  Obtainable  manure. 

2.54 
1.48 
1.06 

2.88 
1.68 
1.20 

3.08 
1.79 
1.29 

11. 
Jan.  6  to  Feb.  16,  . 

c  Total  cost, 

<  Net  cost, 

C  Obtainable  manure. 

2.20 
1.17 
1.03 

2.52 
1.34 
1.18 

2.83 
1.51 
1.32 

J 
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rV.  —  Cost  of  Feed,  etc.  —  Concluded. 


Fkkdixg  Pkbiods,  1889-1890. 

Juno. 

Flora. 

Jessie. 

lioxy. 

Pink. 

III. 
March  13,     . 

C  Total  cost,      . 

"J  Net  cost, 

C  Obtainable  manure. 

2  19 
1.15 
1.04 

3.00 
165 
1.35 

2.85 
1.57 
1.28 

1.37 

.72 

0.65 

1.61 

.87 

0.74 

IV. 
o  April  5,      . 

C  Total  cost, 

<  Net  cost, 

C  Obtainable  manure, 

224 
1.13 
l.ll 

2.81 
1.43 
1.38 

2.72 
1.39 
1.33 

1.63 

.81 

0.82 

1.76 

.87 

0.89 

V. 

A.pril  18, 

C  Total  cost, 

<  Net  cost, 

C  Obtainable  manure. 

2.19 
l.ll 
1.08 

2.47 
1.25 
1.22 

2.37 
1.21 
1.16 

1.60 

.79 

0.81 

1.68 

.85 

0.83 

VI. 
May  13,       . 

C  Total  cost, 

<  Net  cost, 

C  Obtainable  mauuro. 

2.72     3.36 
1.61     2.02 
1.08     1.34 

3.36     2.12 
2.02     1.60 
1.34     0.52 

2.45 
1.48 
0.97 

VII. 
May  27,        .        . 

f  Total  cost,      . 

<  Net  cost, 

C  Obtainable  manure, 

2.71 
1.69 
1.02 

3.48 
2.16 
1.32 

3.45     2.24 
2.14     1..39 
1.31  1  0.85 

2  46 
1.53 
0.93 

VIII. 
Fune  19, 

C  Total  cost,       . 

<  Net  cost, 

C  Obtainable  manure. 

2.3S 
1.25 
1.13 

3.19 
1.67 
1.52 

3.10 
1.62 
1.48 

2.10 
1.11 
0.99 

2.17 
1.10 
1.07 

IX. 

July  2,.       .        . 

C  Total  cost, 

^  Net  cost, 

C  Obtainable  manure. 

2.49 
1.26 
1.23 

3.59 

182 
1.77 

3.09 
1.57 
1.52 

2.12 
1.11 
l.Ol 

2.24 
1.14 
1.10 

i.  —  Average  Quantity  of  Milk  per  Day  (  Quarts) . 


Feedixq  Periods 

,  1889-1890. 

L 

11. 

III. 

IV. 

V. 

VI. 

VII.     1     VIII. 

1 

IX. 

9.67 

9.40 

8.47 

8.18 

8.30 

10.04 

10.06    11.05 

10.61 

8.64 

8.41 

6.73 

6.45 

7.26 

7.86 

7.64 

7.89 

7.29 

7.87 

7.16 

6.05 

6.57 

7.44 

7.75 

7.48 

8.19 

8.09 

13.62 

11.46 

11.64 

13.18 

12.67 

12.84 

12.22 

10.09 

10.59 

10.65 

11.30 

11.05 

12.06 

11.19 
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V. — Average  QaaivtUy  of  MUk^  etc. — Concluded. 

I.  —  Variations  in  dally  piodncUon  of  milk  during  tbe  entire  feeding  expei 
(quarts). 

II.  —  Average   quantity  of  milk   per   day   for  the  entire  feeding  expei 
(quarts). 


I. 

n 

Juno,  . 

•        •        •        •        . 

8.18- 

11.05 

9. 

Flora, . 

1        •        •        •        . 

6.73  — 

8.64 

7. 

Jessie, 

.        •        ■        •        . 

6.05  — 

8.19 

7. 

Roxy,  . 

•        •••.• 

11.46  — 

13.52 

12. 

Pink,  . 



10.09  — 

12.06 

10. 

VI.  —  Statement  of  the  Average  of  Analyses  of  Milk  made  d 
the  Different  Feeding  Periods, 


I'KRIUDS. 

Juno. 

Flora. 

Jessie. 

Roxy. 

L.       .        . 

J  Solids,  per  cent., 
I  Fat,  per  cent.,    . 

12.84 
3.89 

13.47 

3.72 

13.86 
4.33 

14.72 

5.21 

n.,    .      . 

J  Solids,  per  cent , 
I  Fat,  per  cent.,    . 

12.97 
3.93 

14.93 
5.86 

III..  .      . 

J  Solids,  per  cent., 
I  Fat,  per  cent.,    . 

13.68 
4.33 

15.44 
6.00 

15.61 
6.45 

13.27 
4.21 

IV.,    .       . 

^  Solids,  per  cent , 
(  Fat.  per  cent.,    . 

13.80 
4.31 

13.62 
4.27 

14.14 

4.78 

13.18 
3.51 

v..    .      , 

J  Solids,  per  cent , 
I  Fat,  per  cent.,    . 

13.34 
4.24 

14.. 37 
4.76 

12.59 
3.96 

13.79 
5.17 

12.48 
4.30 

VI.,    . 

J  Solids,  per  cent, 
I  Fat,  per  cent ,    . 

13.30     14.93 
3.71       5.57 

13.21 
3.91 

VII..  .       . 

J  Solids,  per  cent., 
I  Fat,  per  cent.,    . 

13.90     13.19 
4.28       3.85 

15.76 
6.22 

12.74 
3.75 

vin.. 

J  Solids,  per  cent , 
)  Fat,  per  cent.,    . 

13.62 
4.59 

12.82 
3.73 

14.80 
5.70 

12.59 
3.73 

IX,   .       . 

J  Solids,  per  cent., 
}  Fat,  per  cent.,    . 

13.85 
4.45 

12.93 
3.52 

14.43 
5.13 

12.81 
3.68 
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—  Creamery  Record  for  the  Different  Feeding  Periods. 


BKDIKO   PKRIODS. 

Qoarta  of 

Milk 

set  for  Cream. 

Spaces  of 

Cream 
produced. 

Average 

Number  of 

Spaces 

per  Day. 

Quarts  of 

Milk  produced 

One  Space 

of  Cream. 

1889-1890. 

ec.  11  to  Dec.  31.  . 

933.50 

657 

31.29 

1.42 

m.  6  to  Feb.  16,     . 

2,013.40 

1,367 

32.55 

1.47 

eb.  23  to  March  13, 

913.74 

602 

31.68 

1.52 

arch  18  to  April  5, 

1,002.75 

627 

33.00 

1.60 

pril  9  to  April  18, . 

559.50 

336 

33.60 

1.67 

pril25toMayl3,. 

1,159.50 

66.5 

35.00 

1.74 

ay  18  to  May  27,  . 

599.20 

347 

34.70 

1.73 

line  1  to  June  19,  . 

1,201.50 

676 

35.58 

a. 76 

ine  23  to  July  2,   . 

601.25 

333 

33.30 

1.81 

-Live   Weights   of  Animals  during   the   Feeding  Periods 
(Pounds), 


Fkxdino  Pkriods. 

UCB. 

1 

^• 

II. 

III. 

IV. 

V. 

VI.       VII. 

VIII. 

IX. 

1,070 

1,030 

1,018 

1,025 

1,042 

1,095 

1,095 

1.142 

1.125 

.1,000 

990 

960 

9S4 

1,005 

1,047 

1,050 

1,084 

1,080 

i     888 

870 

827 

830 

838 

901 

897 

932 

928 

834 

849 

864 

898 

915 

955 

938 

! 

800 

814 

818 

860 

860 

852 

859 

Oai» 

AT 

Closb. 


55 
80 
40 
104 
59 


IX.  —  Conclusion, 

ixanfiiDation  of  the  previously  recorded  results  of  the 
into  the  respective  particular  claims  of  both  kinds 
eed  meal  as  food  constituents  for  dairy  purposes 
that,  at  stated  market  prices^  under  otherwise  corre- 
ig  circumstances  and  when  used  in  equaUweight  parts ^ 
lay  sen^e  in  place  of  each  other  without  materially 
g  the  financial  side  of  the  operation  one  way  or  the 
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other.  In  case  the  new-process  linseed  meal  is  used,  the 
cost  of  the  milk  is  somewhat  less,  on  account  of  the  lai 
amount  of  feitilizing  elements  it  contains,  which  incre 
somewhat  the  value  of  obtainable  manure  (see  rations  d 
8  and  9).  This  advantage  is,  however,  in  the  majorit 
instances,  to  some  extent  compensated  for  by  a  somev 
more  lil)eral  yield  of  milk,  in  case  old-process  linseed  i: 
has  been  fed.  As  the  old-process  linseed  meal  ha 
well-established  reputation  as  a  suitable  food  constiti 
for  dairy  cows,  the  new-process  linseed  meal  may  clai 
similar  position  in  the  front  rank  of  concentrated  feed  si 
for  dairy  purposes.  A  careful  selection  of  suitable  associi 
fodder  constituents  is,  however,  in  both  instances,  necesi 
to  show  their  real  economical  value.  A  comparison  of 
yield  of  milk  obtained,  in  the  majority  of  cases,  during  f< 
ing  periods  III.,  IV.,  with  those  of  periods  VI.,  VII.,  V 
and  IX.,  cannot  fail  to  render  that  point  prominent. 


M 


)1.] 
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387.00 
210.00 

276.00 
140.00 

'(tpunoj)  psmntuoo 
I«9HP»Mun«««>ojd 
-M9KJo»unomyi»iox 

32.50 
61.75 

32.50 

'(eponoj)  p^mnsaoo 
IV9K  PMsun  tt930jd 
-MO  JO  juDooxy  i»|OX 

68.25 

136.50 

61.75 

61.75 

32.50 
61.75 

•(tpunoj) 
p»innfao9   ovjg 
»»»qiiJO|unoaiyi»>ox 

iCO»0  00»CQ»00 

Q6coi-5i-5<>5i-5G4r-5o4 
cocococooococococo 

1-H 

(tpnnod) 
P9inntuo3   IV9K 
luoo  JO  lanomy  |»»ox 

68.25 
136.50 

61.75 
32.50 
61.75 
32.50 

JO  PI»IA^II»a»»w»Ay 

H.cO»Ot>.'*»OQ0CiCi 

aO'-joo-tt^'«i;r^o 
t>It^cbcot^t>t>a6o6 

•(tvvnh)  pdonpojd 

^nif  JO  X4nwin&  ni»ox 

coOi-iG^r>.'^t^»oao 

rH  CO  i-H  rH         r^         rH 

1 

i 

Dec.      11  to  Dec.     31, 
Jan.        6  to  Feb.      16, 
Feb.      23  to  March  13, 
March  18  to  April     5, 
April      9  to  April   18, 
April     25  to  May     13, 
May      18  to  May     27, 
June       1  to  June    19, 
June     23  to  July      2, 

rH  r-l  tH  O^  <N  (N  C 


©«  CO  CO  rH  r*<  C«  »f 
O  O  QO  00  QO  rH  Ci 


00  00  »-•  »0  (M  iO  O 


G^  r- 


88 

I    I    I  Xo   I    I 


888 


I  I  I  I 


8 

00 


r>-   •  00   • 

(N        00 

00        tH 


I      I      I 


I      I 


324.00 
174.00 

32.50 
61.75 

61.75 
61.75 

32.50 
61.75 

r>;  t>;  »q  t^  0  t>:  3 

1-5  -H  (>i  ,-5  c^  r-5  c 

CO  CO  CO  CO  00  CO  0 

61.75 
32.50 
61.75 

00  rH  rH  CO  C4  C4  G 
j-^  r^  r-i  rH  r^  r^  r 

C0iCO»0^»0r 
00  t>;  rfl  CO  t*  Oi  G 
CO  t>I  CO  d  CO  CO  G 
»0  rH  rH  lO  C^  -^  G 
G^  04  »-•  0<  rH  C^l  r 

00  O  00  00  ^-'o^G 
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(•li»D)WHioii»n5 
auOJOuoiioDpaiaJQ/ 
P»9J  JO  |«oo  a»«i»AV 

rH  CO  GO  »0  CO  C^  ^ 
CO  l^  CO  rlj  rl<  rH  <N 

rH  rH  rH  ©q  <N  C4  C^ 

•paoiDfaoo 
PWJ    JO    »too   i»»oi 

Oi  -^  0>  t^  <N  CO  rH 
O  "C  t^  <N  t>.  00  O 

00  CO  rH  «0  ©< -^t  C^ 

'(tponod)  p»mn«uoo 
ua440HJo  laooiny  iv^ox 

387.00 
200.00 

(tpunoj) 
pamnsuoa  by99h 
j«^8  JO  lonomy  i«)ox 

380.00 
200.00 

•(tpanod) 
pdmnenoo     9%oi 
-i»0jo|aiioray  i»»ox 

340.00 
380.00 
200.00 

•(tpaooj) 
pamneaoo  j»aois 
ttjoo  JO  lanomv  l»»ox 

337.00 

•(tpnnod) 
-pojl  JO  »anoray  iw|ox 

210.00 
156.00 

•(tpanoj) 
ojoo  JO  lonoiny  i»?ox 

1    1    1    1    1    1    1 

'(•panoj)  psmnsuoo 
^»H  J»  lunoniy  wox 

319.00 
158.00 

•  (tpanoj)  psmasaoo 
ITOH  pdMuii  stwojd 
-4k»KJO|unorayi»|ox 

3250 
61.75 

32.50 

'(•panoj)  pomnsaoo 
I»9WP»wun8«»ojd 
-PIO  JO  lunoray  vnoj, 

61.75 
61.75 

32.50 
61.75 

•(Bpuno.1) 
pomnsnoD    uvjh 
Yvaqjijo  lunoiny  i«)ox 

rH  rH  ©4  .-J  <>i  rH  (N 

CO  CO  CO  CO  CO  CO  CO 

•(spanoj) 
pomneuoD  ivsk 
luoo  JO  9Kiiomy  rnoj. 

61.75 
32  50 
61.75 
32.50 

•(•UTO&)  miif 

Jovt9ULMt9a93tu9Ay 

CS  Oi  O  O  "O  CO  cs 

O  O  CO  cop  O  rH 
<d>  <Z>  C>  ^  ^  0-^  r-^ 

•(nivnt))  posnpoid 
WHJOiCwuTOM»|ox 

>?♦<  CO  rH  IC  t>-  t^  O 
t>.  rH  lO  t>;  "^  p  Oq 
•H  rH  CO  '«i*  d  d  rH 
C5  O  O  '-''-'  <N  rH 
1-^  Q^  r-i  O^  f-i  Q^  fi 

I 

1 

1890. 

Feb.      23  to  March  13, 
March  18  to  April      5, 
April      9  to  April    18, 
April    25  to  May     13, 
May      18  to  May     27, 
June      1  to  June    19, 
June    23  to  July       2, 

^ 


1.39 
2.09 
1.90 
1.96 

C^  C^  QOOi 
rH  t>.t*  rli 

c<i  w  ni  cq 

375.50 
197.00 

200.00 

240.00 

162.00 

1    1    1    1 

till 

158.00 

32.50 

39.00 
32.50 
61.75 

39.00 
32.50 
6175 
32.50 

32.50 
61.75 
32.50 

OCNrH^ 

l^O  <N  t^ 

oicococN 

r^  1-*  't-l  ft 

152.44 
130.23 
250.93 
127.35 

March  25  to  April     5, 
May     18  to  May     27, 
June      1  to  June    19, 
June    23  to  July      2, 

H^i 


32  AGRICULTURAL  EXPERIMENT  STATION. 

Net  Cost  op  Milk  and  Mandrial  Value  of  Feed. 
i.    Juno. 


%% 

^^ii 

S^ 

^li 

£1 

II 

m 

FF.F.DINO  PERIODS. 

rial  V 
Feed  a 
Ling  th 
crCei 
he  Mil 

of 

III 

V  s  S 

^55 

anu 
the 
due 

tyr 

byt 

%%l 

H 

> 

S 

Szi 

'A 

1899  -  1S90. 

Cents. 

I 

Dec.  11  to  Dec.  31,. 

$5  IG 

t2  69 

|2  15 

13  01 

1.48 

Jan.  6  to  Feb.  16, . 

8  68 

5  06 

4  05 

4  63 

1.17 

Feb.  23  to  Mar.  13, . 

3  53 

2  10 

1  68 

1  85 

1.15 

Mar.  18  to  Apr.  6,  . 

8  48 

2  16 

1  73 

1  75 

1.13 

Apr.  9  to  Apr.  18, . 

1  82 

1  13 

90 

92 

1.11 

Apr.  25  to  May  13, . 

6  18 

2  57 

2  06 

3  12 

1.64 

May  18  to  May  27, . 

2  73 

1  29 

1  03 

1  70 

1.69 

June  1  to  June  19, . 

.^  00 

2  97 

2  38 

2  62 

1.25 

June  23  to  July  2, . 

2  64 

1  62 

1  30 

1  34 

1.26 

Total, 

138  22 

|21  59 

117  28 

f  20  94 

- 

2.    Flora, 


Dec.  11  to 
Jan.  6  to 
Feb.  23  to 
Mar.  18  to 
Apr.  9  to 
Apr.  25  to 
May  18  to 
June  1  to 
June  23  to 

Total, 


Dec.  81, . 
Feb.  16,. 
Mar.  13, . 
Apr.  5, . 
Apr.  18, , 
May  13, . 
May  27, . 
June  19, . 
July    2,. 


$5  23 

12  72 

12  18 

13  05 

1.68 

8  88 

5  17 

4  14 

4  74 

1.34 

3  27 

1  84 

1  47 

1  80 

1.65 

3  45 

2  13 

1  70 

1  75 

1.43 

1  79 

1  10 

88 

91 

1.25 

5  02 

2  50 

2  00 

3  02 

2.02 

2  66 

1  26 

1  01 

1  65 

2.16 

4  78 

2  84 

2  27 

2  51 

1.67 

2  62 

1  61 

1  29 

1  33 

1.82 

|37  70 

121  17 

f  16  94 

|20  76 

- 

5.    Jessie. 


Dec.  11  to  Dec.  31, . 
Jan.  6  to  Feb.  16, , 
Feb.  23  to  Mar.  13, . 
Mar.  18  to  Apr.  6, . 
Apr.  9  to  Apr.  18,  . 
Apr.  25  to  May  13, , 
May  18  to  May  27, . 
June  1  to  June  19, . 
June  23  to  July    2, . 

Total, 


15  07 

12  65 

|2  12 

t2  95 

1.79 

8  52 

4  96 

3  97 

4  55 

1.51 

3  28 

1  85 

1  48 

1  80 

1.57 

3  39 

2  06 

1  65 

1  74 

1.3^ 

1  76 

1  07 

86 

90 

1.21 

4  95 

2  47 

1  98 

2  97 

2.02 

2  58 

1  23 

98 

1  60 

2.14 

4  83 

2  87 

2  30 

2  53 

1.52 

2  50 

1  54 

1  23 

1  27 

1.^7 

|36  88 

|20  70 

116  57 

120  31 

- 
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Cost  ok  Milk  and  Manurial  Value  of  Feed — Concluded. 
4.    Boxy. 


BIKQ    PERIODS. 

11 

111 

III 

III 

anurlal  Value  of 
the  Keed  after  de- 
ducting the  Twen- 
ty Percent  Uken 
by  the  Milk. 

III 
t=5 

H*" 

> 

73 

*A 

A 

^ 

1S90. 

CenU. 

Pounds. 

23  to  Mar.  13, . 

|3  52 

|2  08 

11  66 

11  86 

.72 

840 

18  to  Apr.    5, . 

3  56 

2  25 

1  80 

1  76 

.81 

853 

9  to  Apr   18, . 
25  to  May  13,  . 

1  86 

1  17 

94 

92 

.79 

875 

5  31 

1  63 

1  30 

4  01 

1.60 

90G 

18  to  May  27, 

2  84 

1  34 

107 

1  77 

1.39 

925 

1  to  June  19, . 

5  12 

3  03 

2  42 

2  70 

1.11 

958 

23  to  July    2,  . 

2  65 

1  63 

1  30 

1  35 

1.10 

940 

•otal, 

124  86 

113  13 

flO  49 

|14  37 

- 

- 

i 


5,    Pink. 


23  to  Mar.  13, . 

13  09 

|1  77 

|1  42 

|1  67 

0.87 

773 

18  to  Apr.    5, . 

3  54 

2  23 

1  78 

1  76 

0.87 

820 

9  to  Apr.  18, . 

1  79 

1  10 

88 

91 

0.85 

825 

25  to  May  13,. 

5  27 

2  61 

2  09 

3  18 

1.48 

878 

18  to  May  27,  . 

2  72 

1  29 

1  03 

1  69 

1.53 

862 

1  to  June  19, . 

4  86 

2  89 

2  31 

2  55 

1.11 

855 

23  to  July    2,. 

2  51 

1  55 

1  24 

1  27 

1.14 

859 

'otal. 

|23  78 

<13  44 

»10  75 

|13  03 

- 

« 

t. 


6.    Nancy. 


25  to  Apr.    5, . 

18  to  May  27, . 

I  to  June  19, . 

28  to  July    2,. 

|2  12 
2  72 
4  78 
2  49 

|1  27 

1  29 

2  84 
1  54 

|1  02 

1  03 

2  27 
1  23 

|1  10 

1  69 

2  51 
1  26 

0.72 
1.30 
1.00 
0.99 

840 
882 
898 
889 

rotal.      .        . 

112  11 

$6  93 

|5  55 

t6  56 

- 

- 

34  AGRICULTURAL  EXPERIMENT  STATION. 


Compttsiiioit  of  Fodder  ArtidcM  fed  during  the  Previous 
Described  Feeding  Experiments. 

Com  Meal  {Average), 


i 

Pounds  Digesti- 
ble In  ft  Ton  of 
2,000  Pounds. 

Per  Cent,  of  Di- 
gestibility    of 
ConatltuentR. 

Utmiviv^  at  I<«^*C,    • 

11.67 

233.40 

Drj  msittiTr, 

88.33 

1,766.60 

- 

- 

100.00 

2,000.00 

- 

- 

Analif-ns  of  Dr^  Mtdkr. 
Crude  a^fih,  ,        .        »        t 

**    'Ctilluloae,  » 

1.89 

37.80 

. 

. 

"      fat^    .         .         ,         . 

1.44 

28.80 

9.79 

34 

'*■     protein  (Tiit»H*gt?Hous 

4.44 
10.46 

88.80 
209.20 

67.49 
177.82 

76 
85 

Non-nitrogenoiu  extra  r  r 

lliatLerj      .          .          «          . 

81.77 

1,635.40 

1,637.28 

94 

100.00 

2,000.00 

1,792.38 

-     , 

Whmt  Bran 

{Average) 

^ 

11 

onstltuents  (in 
Pounds)   In   a 
Ton    of  2,000 
Pounds. 

onnds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

5^i 

^ 

y 

^ 

b 

Moisture  at  100^  C.»    . 

9.27 

185.40 

_  ^ 

l>rj  matttr. 

* 

90.73 

1,814.60 

- 

- 

100.00 

2,000.00 

- 

- 

AmlifH*  if  Dry  Matter. 

Cnitie  ash,  , 

^ 

7.47 

149.40 

— 

- 

»*     cellulose,  , 

,  1 

9.75 

195.00 

39.00 

20 

"     fat,    , 

^ 

5.48 

109.60 

87.68 

80 

"     protJ^in  (nih-ogt^ 

tVOIII* 

niatler), 

, 

17.53 

350.60 

308.53 

88 

Non-tiit.rogenouB  e  x  t  r  a  n 

matter,     , 

* 

59.77 

1,195.40 

956.32 

80 

100.00 

2,000.00 

1,391.53 

'J 

] 
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Composition  of  Fodder  Articles,  etc.  —  Continued. 
Old-process  Linseed  Meal  (Average). 


ll 

Constituents  (In 
Pounds)   in   a 
Ton    of   2,000 
Pounds. 

Pounds  DlRCstl- 
ble  In  ft  Ton  of 
2,000  Pounds. 

111 

m 

♦3 

9 

ure  at  100°  C.    . 

9.88 

197.60 

_ 

_ 

N 

matter,. 

90.12 

1,802.40 

- 

- 

100.00 

2,000.00 

- 

- 

Ui/sis  of  Dry  Matter, 
J  ash,   .... 

7.39 

147.80 

o 
t^ 

cellulose,  . 

8.74 

174.80 

45.45 

26 

•• 

fat,    ...        . 

7.24 

144.80 

131.77 

91 

protein  (nitrogenous 
matter), 

36.97 

789.40 

643.28 

87 

litrogenous  extract 

Aer,     .        .        .        . 

39.66 

793.20 

721.81 

91 

' 

100.00 

2,000.00 

1,542.31 

- 

New-process  Linseed  MeaX  (^Average). 


"i 

c    e!  O 

^    ■  ■ 

•     V- 

1  = 

ents  (1 
8)   In 
of  2,00 

8. 

114 

161 

5  =  -• 

.2 

1 

ll 

onstitu 
Pound 
Ton 
Pound 

g  3  « 

1 

5 

3 

^ 

^ 

"A 

ure  at  100**  C,    . 

5.06 

101.20 

N 

Qatter,. 

94.94 

1,898.80 

- 

- 

100.00 

2,000.00 

- 

- 

iLysU  of  Dry  Matter, 

S 

^ash,  .... 

6.34 

126.80 

- 

— 

(   ^ 

cellulose,  . 

8.93 

178.60 

46.44 

26 

fat,    ...        . 

2.17 

43.40 

39.49 

91 

'^ 

Ijrotein  (nitrogenous 

matter). 

41.02 

820.40 

713.75 

87 

litrogenous  extract 

tter,     .... 

41.54 

830.80 

756.03 

91 

' 

100.00 

2,000.00 

1,555.71 

- 

36  AGRICULTURAL  EXPERIMENT  STATION. 


Composition  of  Fodder  Articles^  etc.  —  Continued. 
ffai/  (Average). 


Percentage  Com- 
position. 

Constitnents  (In 
Pounds)    In    a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

BSH 

Moisture  at  100°  C,    . 

9.72 

194.40 

Dry  matter, .... 

90.28 

1,805.60 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter, 

Crude  ash,  .... 

6.43 

128.60 

. 

_ 

"     cellulose,  . 

32.28 

645  60 

.S74.45 

58 

"     f  at,    . 

2.49 

49.80 

22  91 

46 

*'     protein  (nitrogenous 

matter). 

9.54 

190.80 

108.76 

57 

Non-nitrogenous  extract 

matter,      .... 

49  26 

985  20 

620  68 

63 

100.00 

2,000.00 

1,126.80 

- 

Rowen  *  {Average), 


, 

_ 

^ 

1 

it 

onstituents  (it 
Pounds)   In   i 
Ton    of    2,00< 
Pounds. 

ounds  Dlgesti 
ble  In  a  Ton  o 
2,000  Pounds. 

5'a 
111 

^ 

o 

&< 

£ 

Moisture  at  100°  C,    . 

13.53 

270.60 

Dry  matter, .... 

86.47 

1,729.40 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter, 

Crude  ash,  .... 

6  81 

136.20 

«. 

« 

"     cellulose,  . 

28.31 

566.20 

828.40 

58 

"     fat 

3.81 

76.20 

35.05 

46 

"     protein  (nitrogenous 

matter). 

12.94 

258.80 

147.52 

57 

Non-nitrogenous  extract 

matter),   .... 

48.13 

962.60 

606.44 

63 

100.00 

2,000.00 

1,117.41 

- 

*  Dried  second  cat  of  meadow  growth. 


1-] 
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Composition  of  Fodder  Articles,  etc.  —  Continued. 
Com  Ensilage  (Average). 


1 

igesti- 
Ton  of 
inds. 

1 
1 

tl 

i?»5 

!-^' 

tf  =  i 

.t 

|! 

Constil 
Poun 
Ton 
Poun 

Pound 
ble  1 
2,000 

Ill 

& 

rture  at  100°  C,    . 

72.95 

1,469.00 

. 

_ 

matter,. 

27  05 

541.00 

- 

- 

100  00 

2,000.00 

- 

- 

nalysis  of  Dry  Mailer. 

je  ash,   .... 

648 

129.60 

- 

- 

CO 

cellulose,  . 

26.33 

526.60 

379  15 

72 

J'S 

fat,    .... 

517 

103.40 

77.55 

75 

protein  (nitrogenous 

matter). 

7.64 

152.80 

111.54 

73 

-nitrogenous  extract 

atter,     .... 

54.38 

1,087.60 

728.69 

67 

100  00 

2,000.00 

1,296.93 

- 

> 

Fodder  Com, 


Il 

n 

onstltuonts  (In 
Pounds)    In  a 
Ton    of    2,000 
Pounds. 

ounds  Dii^stl- 
ble  In  a  Ton  of 
2,000  Pounds. 

3, 

£ 

1    ^ 

^ 

£ 

'A 

sture  at  100°  C,    . 

20.42 

408  40 

. 

.. 

\ 

matter,. 

79.58 

1,591.60 

- 

- 

100.00 

2,000.00 

- 

- 

nalysis  of  Dry  Mailer. 

deash,  .... 

7.40 

148.00 

^ 

. 

^ 

cellulose,  . 

2011 

402.20 

289.58 

72 

^Ci 

fat,    ...        . 

1.65 

33.00 

24.75 

75 

r^ 

protein  (nitrogenous 

matter). 

8.31 

166.20 

121.33 

73 

-nitrogenous  extract 

atter,     .... 

62.53 

1,250.60 

837.90 

67 

100  00 

2,000.00 

1,273.56 

' 
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Composition  of  Fodder  Articles^  etc.  —  Continaed. 

Com  Stover, 


' 

1 

*  S 

Constituents  (In 
Pounds)    In   a 
Ton    of  2,000 
Pounds. 

Pounds  Dliresti- 
ble  in  a  Ton  of 
2,000  Pounds. 

5^ 
^>?g 
*i  =  5 

111 

Moisture  at  100°  C,    . 
Dry  matter, .... 

22  50 
77.50 

450.00 
1,550.00 

-. 

_        1 

Analysis  of  Dry  Matter, 
Crude  a.sh,  . 
"     cellulose,  . 

"     fat 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 
matter,     .... 

100.00 

3.97 

34.96 

1.54 

9.76 

49.77 

2,000.00 

79.40 

699.20 

30  80 

195.20 

995.40 

503.42 
23.10 

142.50 

666.92 

72 
75 

73 

67 

100.00 

2,000.00 

1,335.94 

J 

Carrots, 


ft 

Constituents  (in 
Pounds)    In   a 
Ton    of    2,000 
Pounds. 

Pounds  Dlfirestl- 
ble  in  a  Ton  of 
2,000  Pounds.    1 

Per  Cent,  of  Di- 
gestibility    of 
Constituents. 

Moisture  at  100°  C,    . 
Dry  matter, .... 

90.47 
9.53 

1,809.40 
190.60 

- 

„ 

Analysis  of  Dry  Matter. 
Crude  ash,   .... 

"     cellulose,  . 

"     fat,    .... 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

8  67 
8.16 
1.86 

9.18 

72.13 

2,000.00 

173.40 

163.20 

37.20 

183.60 

1,442.60 

163.20 
37.20 

183.60 

1,442.60 

100 
100 

100 

100 

100.00 

2,000.00 

1,826.60 

* 
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Composition  of  Fodder  Articles,  etc.  —  Concluded. 
Sugar  Beets. 


1 

it 

onstltuents  (in 
Ponnds)  in   a 
Ton    of    2,000 
Pounds. 

ounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^ 

III 

i 

£ 

a 

^ 

c: 

» 

ture  at  100°  C,    . 

9002 

1.800.40 

. 

_ 

natter,. 

9.98 

199.60 

- 

- 

100.00 

2,000.00 

- 

- 

alt/fns  of  Dry  Matter, 

e  iish,   .... 

11.84 

236.80 

— 

- 

s: 

cellulose,  . 

8.20 

164.00 

164.00 

100 

[►CO 

fat 

.71 

14.20 

14.20 

100 

iH 

protein  (nitrogenous 

matter), 

11.63 

230  GO 

230.60 

100 

nitrogenous  extract 

tter,     .... 

67.72 

1,364.40 

1,364.40 

100 

100.00 

2,000.00 

1,763.20 

- 

?.     Summer  Feeding  Experiments  with  Milch  Cows. 
July  12  to  Sept.  30,  1890. 

een  Crops  vs.  English  Hay,  first  and  second  cut. 

een  feed  :  vetch  and  oats,  soja  beans.- 

•ain  feed  :  corn  meal,  wheat  bran,  new-process  linseed  meal. 

series  of  feeding  experiments  with  milch  cows  have 
I  carried  on  at  the  station,  since  1887,  for  the  purpose 
scertaining  the  feeding  value  of  several  reputed  fodder 
s  new  to  our  section  of  the  country.  The  new  fodder 
s  were  fed  in  their  green  state,  and  their  nutritive  value, 
ell  as  their  general  economical  merits,  compared  with 
e  of  a  good  average  English  hay,  first  and  second  cut 
Fen).  The  cutting  of  the  new  fodder  crops  for  fodder 
menced  at  the  beginning  of  theii:  blooming,  and  con- 
ed until  their  maturing.  Most  of  them  had  at  that  time 
B  of  their  seeds  matured,  yet  their  stems  were  still 
ulent. 


40  AGRICULTURAL  EXPERIMENT  STATION,  [J 

The  results  obtained  in  this  connection  in  previous  y< 
have  already  been  published  in  our  previous  annual  repo 
five,  six  and  seven  ;  they  were  considered  on  the  whole 
sufficient  degree  encouraging  to  advise  a  continuation  of 
investigations  in  that  direction.  For  details  regarding 
merits  of  Southern  cow-pea,  serradella,  vetch,  vetch 
oats  and  vetch  and  barley,  as  substitutes  in  part  or  in 
whole  of  an  average  English  hay  and  rowen,  as  coarse  1 
der  ingredients  of  the  daily  diet  in  case  of  the  same  ki 
and  the  same  quantities  of  gniin  feed,  I  have  to  refei 
some  of  our  previous  annual  reports. 

1890.  — During  our  late  experiments,  July  12  to  Sept 
ber  30,  we  used  the  following  fodder  articles  in  the  c 
pounding  of  the  daily  diet:  a  mixed  crop  of  green  v< 
and  oats,  or  green  soja  beans,  with  first  and  second  cu 
dried  upland  meadow  growth,  English  hay  and  rowen, 
nished  the  coarse  feed,  while  corn  meal,  wheat  bran 
new-process  linseed  meal  (Cleveland)  served  as  fine  org 
feed.  The  kind  and  the  quantity  of  the  daily  grain  1 
remained  the  same  during  the  entire  experiment,  i.e.,  ( 
meal,  wheat  bran  and  new-process  linseed  meal,  each  tl 
and  one-quarter  pounds  daily  per  head  of  cows ;  five  poi 
of  hay,  with  all  the  green  crop  the  cows  would  consu 
finished  the  daily  diet.  The  green  crops  were  cut 
pieces  from  six  to  eight  inches  long  before  being  fed.  ( 
half  of  the  daily  ration  of  grain  feed  and  of  green  fodder 
fed  during  milking  in  the  morning,  and  the  other  hal 
milking  in  the  evening;  the  hay  was  fed  between  1 
meals.  The  daily  quantities  of  grain  and  of  hay  rema 
the  same,  both  being  entirely  consumed.  The  daily  ' 
sumption  of  the  green  feed,  however,  was  decided  by 
appetite  of  the  different  cows ;  vetch  and  oats  varied  f 
fifty  to  sixty  pounds,  and  soja  beans  from  forty  to  s 
pounds.  The  quantity  consumed  per  day  decreased  ir 
cases  toward  the  maturing  of  the  crop,  on  account  of 
gradual  increase  of  solid  matter  in  the  crop.  The  foil 
ing  statement  contains  the  average  daily  fodder  rations 
head  ;  they  succeeded  each  other  in  the  order  in  which  t 
are  reported :  — 
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Daily  Fodder  Rations  used, 
I. 

I  meal, 3.25  lbs. 

jatbran, 3.25  ** 

-process  linseed  meal, 8.25  " 

5.00  " 

h  and'oats, 54.00  " 

J  cost, 22.64  cts. 

cost, 12.22  " 

urial  value  obtainable, 10.42  " 

•itive  ratio, 1:5.97 

II. 

I  meal, 3.25  lbs. 

;atbran, 3.25  " 

-process  linseed  meal, 8.25  " 

5.00  " 

bean, 55.00  " 

il  cost, 27.81  cts. 

cost, 15.02  " 

urial  value  obtainable, 12.29  " 

ritive  ratio, .1:4.69 

III. 

1  meal, 3.25  lbs. 

jatbran, 3.25     " 

-process  linseed  meal, 8.25     ** 

en, 20.00     " 

ilcost, ^        .        .        .  26.46  cts. 

cost 14.28     " 

m-ial  value  obtainable, 12.18     " 

•itive  ratio, 1:4.92 

Price  per  Ton  of  the  Fodder  Articles  used  in  our  Valuations, 

I  meal, $24  00 

jatbran, 20  00 

-process  linseed  meal, 26  50 

, 15  00 

ih  and  oats  (gi-een), 2  75 

bean  (green), 4  40 

en  (firy  second  cut  of  grass), 15  00 

'he  valuation  of  green  vetch  and  oats  and  of  green  soja 

ns  is  based  on  the  value  adopted  for  English  hay,  allow- 

two  tons  of  English  hay  or  six  tons  of  green  grass  as 

average  produce  per  year  for  an  acre  of  a  good  meadow. 
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The  remaining  fodder  articles  were  sold  at  the  stated  pi 
per  ton  in  our  local  market  of  feed  stuffs.  Some  infori 
tion  regarding  the  raising  of  vetch  and  oats  and  of  6 
beans  will  be  found  farther  on  in  the  description  of  our  fi 
experiments. 


Valuation  of  KssetUial  Fertilizing  Constituents  contained  in  the  Var\ 
Fodder  Articles  used. 

Nitrogen,  17  cents  per  pound ;  phosphoric  acid,  6  cents ;  potassium  oxide,  4^  cei 


Com 
McaL 


Wheat 
Bran. 


Ncw-pro- 
CM8  Lin- 
seed Meal 


Hay. 


Vetch 
and 
Oats. 


Soja 
Beans. 


Moisture  at  100*»C 

Nitrogen, 

riiosphoric  aciil, 

Potjissiiim  oxide, 

Valuation  per  2,000 
pounds, 


12.39 


11.52    10.06 


1.466    2.600    5.392 


9.72    76.21 
1.379    0.293 


0.707    2.870    1.800    0.352 


0.435     1.620 


1.570     1.541 


16  22  fl3  74  J21  90  ,  $6  50 

I      I      I 


0.159 
0.566 

$1  70 


72.95 
0.590 
0.193 
0.311 

$2  52 


13. 
1. 
0. 
1. 

f8 


Six  cows,  grades,  from  five  to  six  years  old,  and  in  difl 
ent  stages  of  their  milking  i)eriod,  were  selected  for 
experiment.  They  had  been  fed,  previous  to  the  obser 
tion,  on  a  daily  ration  of  corn  meal,  wheat  bran  and  m 
process  linseed  meal,  each  S\  pounds,  with  all  the  rov 
called  for,  —  from  20  to  22  pounds  per  head.  Their  aven 
daily  milk  record  at  that  time  was  as  follows  :  — 

1.  Jessie, from  7.5  to    8  quarts. 

2.  Roxy, fi'ora    10  to  11  quarts. 

3.  Pink, from    11  to  12  quarts. 

4.  Nancy, from    11  to  12  quarts. 

5.  Juno, from     9  to  10  quaits. 

6.  Pearl, from    13  to  14t  quarts. 

The  time  of  observation  was  subdivided  into  three  perio 
which  were  characterized  by  the  change  from  vetch  and  o 
to  soja  beans,  and  terminating  with  rowen,  as  the  solearti 
of  coarse  food  constituents.  The  grain  feed  remained  i 
same  during  the  three  different  feeding  periods. 
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he  results  of  the  last  experiment  lead  to  similar  con- 
ions  as  our  preceding  experiments  in  1887,  1888  and 
J,  with  green  vetch,  green  Southern  cow-pea,  green 
adella  and  mixed  green  crops  of  vetch  and  oats  and  vetch 
barley.     (See  Report  seven,  page  50.) 


Conclusions  of  1890, 
The  amount  of  dry  matter  in  the-foed  consumed  dur- 
diffcrent  feeding  periods  for  the  production  of  one  quart 
lilk  obtained,  varied  from  3.32  to  3.55  pounds  in  case  of 
ily  milk  production  of  from  7  to  8  quarts  (Jessie)  ;  it 
ed  from  2.62  to  2.99  pounds  (Pink),  when  from  9  to  10 
rts  was  the  daily  production  of  milk ;  and  it  was  from 
)  to  1.75  pounds  per  quart  of  milk  produced  when  the 
d  rose  to  from  13  to  14  quarts  (Pearl).  The  variations 
be  numerical  relation  of  the  amount  of  dry  matter  of  the 
[  consumed  for  the  production  of  one  quart  of  milk,  in 
5  of  the  same  animal  and  the  same  kind  of  feed,  are 
erially  due  to  a  more  or  less  advanced  stage  of  the  milk- 
period  of  the  animal  on  trial ;  yet  they  rarely  correspond 
lifferent  animals.  Constitutional  differences  quite  fre- 
ntly  modify  the  results  under  otherwise  corresponding 
iitions. 

.  The  total  cost  of  the  feed  consumed  in  connection 
1  the  production  of  one  quart  of  milk  differed  during  the 
le  feeding  period,  in  case  of  different  animals,  from  1.69 
Ls  to  3.43  cents ;  1.69  cents  in  case  of  Pearl  and  3.43 
ts  in  case  of  Jessie,  second  feeding  period,  —  soja  beans. 
3  difference  is  mainly  due  to  the  rate  of  the  daily  yield 
milk ;  yet  constitutional  peculiarities  sometimes  affect 
erially  the  final  results. 

.  The  net  cost  of  the  feed  consumed  for  the  production 
)ne  quart  of  milk  varied  in  case  of  different  cows  from 
J  cents  to  1.88  cents;  Pearl  0.93  cents  and  Jessie  1.88 
ts,  second  period,  —  sojjwbean  ration. 
.  The  market  value  of  the  obtainable  manurial  refuse 
mnts  per  quart  of  milk  produced  on  an  average  to  more 
1  three-seVenths  part  of  the  entire  cost  of  the  daily 
ler  ration.  Net  cost  of  feed  represents  the  money  value 
:he  feed  after  80  per  cent,  of  the  manurial  value  of  the 


n 
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phosphoric  acid,  potassium  oxide  and  nitrogen  it  contains  h 
been'  deducted. 

5.  The  soja  bean  exceeds  in  our  case  in  five  out  of  s 
cases  the  vetch  and  oats  in  feeding  effect.  Vetch  and  oa 
compare  well  with  a  good  rowen.  The  latter  leads  the  En 
lish  hay  thus  far  in  ail  our  observations  with  milk  productio 

6.  Judging  from  our  own  experience,  we  can  6nly  recoi 
mend  very  highly  the  practice  of  raising  any  of  the  stat 
new  fodder  crops,  after  due  consideration  of  local  circui 
stances,  either  alone  or  as  mixed  crops,  for  the  purpose 
increasing  the  fodder  resources  of  the  farm  during  summ 
and  autumn.  They  may  serve  as  green  fodder  as  well 
hay ;  most  of  them  have  a  higher  nutritive  ratio  than  eith 
English  hay,  corn  fodder  or  corn  stover :  they  tend  to  ii 
prove  the  soil  chemically  and  physicajly ;  they  yield  libei 
returns,  and  are,  as  a  rule,  highly  relished  by  cattle. 
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3  40 
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?4  54 

5  85 
5  43 

*pdninciio3 
uajnoH  JO  vaaotny  i«)ox 

404.00 

•(spunoj) 
paomviioo  uvan  vfog 
JO  lUQomy  i»|ox 

8 

•(•punoj) 
pamnsnos  sjbo  pus 
qj»aAJoiaiionivmox 

1,052.00 

^■H  JO  junocnv  mox 

92.00 
105.00 

(*tpunoj)  pomofcuos 
'ik9iijo}unomyi9}oj. 
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68.25 

*(tpunoj)  pamiig 
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159.65 

1 

1890. 

Julv  12  to  Aug.    1,       .        .        .         . 
Aug.  12  to  Sept.    1,      .        .        .         . 
Sept.  10  to  Sept.  30,      ...         . 

2.30 
2.86 
3.38 

O  OOO 

440.00 

8 


I  O  I 


g  I  I 


8S, 


»o  »o  »o 
c^  c^  '>i 

00  00  00 
CO  coco 


CO  l^  CO 

1-1  Ci  q 

O  CJOO 


<N  Ci  OO 
i-<  O  CO 
(M  C^  »H 


T-t   tH  O 

CO 

P  OJ  o 

<N  <N  O 

T-4  r-t  iH 


S5S0 

C^G^CO 

0  <M  »0 

OOO  0 

-t<CO  O 

8 

420 

8 

G^ 

i-T 

8 

1,169 

83  , 

SSS 

sss 

<N  G^  (N 

00  00  00 
CO  CO  :o 

CN  (>5<N 

CO  CO  CO 

CO  CO  00 
0  05  CO 

0000 
1-1  rH 

00  C^CO 
C^rH  CO 

•  i-«  0  c^ 

f-l  CO  00 
C4  C^  iH 

•      .      . 

.      .      . 

.      .      . 

^'^^g 

Aug. 
Sept. 
Sept 

BBB 

G^l  C^  0 

1-H  r-t  r-t 

July 
Aug. 
Sept. 
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Kbt  Cost  of  Milk  and  Makukial  Value  of  Feed. 


Jetaie. 


nSEDIKO  PERIODS. 

ToUl  Cost  of  Feed 
consumed  during 
Period. 

III 

lii 

III 
III 

Manurial  Value  of 
the  Feed  after  de- 
ducting    l*wenty 
Per  Cent,   taken 
by  the  Milk. 

i 

'A 

ii 

ISM. 

July  12  to  Aug.    1.. 
Aug.  12  to  Sept.    1,. 
Sept  10  to  Sept.  30, . 

14  54 
5  85 
5  43 

(2  62 
3  30 
3  13 

t2  10 

2  64 

3  50 

$2  44 
3  21 
2  93 

Centa. 
1.61 

1.88 
1.84 

Pounds. 
900 

900 
940 

Total, 

(15  82 

(9  05 

♦7  24 

(8  58 

- 

- 

Boxy. 


July  12  to  Aug.  1,. 
Aug.  12  to  Sept.  1, . 
Sept  10  to  Sept  30, . 

Total, 


(4  90 

5  98 

6  70 


$16  58 


(2  83 
3  37 
3  28 


$9  48 


$2  26 
2  70 
2  62 


$7  58 


$2  64 

3  28 
3  08 


$9  00 


1.24 
157 
183 


960 

945 

1,013 


Pink, 


July  12  to  Aug.  1, . 
Aug.  12  to  Sept  1,. 
Sept  10  to  Sept  30, . 

Total, 


$4  80 
6  02 
5  55 


|16  37 


$2  76 
3  39 
3  20 


(9  35 


f2  21 
2  71 
2  56 


f  7  48 


|2  59 
3  31 
2  99 


18  89 


1.23 
1.44 
164 


865 
880 
874 


Nancy, 


July  12  to  Aug.  1,. 
Aug  12  to  Sept.  1, . 
Sept  10  to  Sept.  30, . 

Total, 


(4  68 

5  70 
5  48 

|2  70 
3  21 
3  16 

$2  16 
2  57 
2  53 

$2  52 
3  13 
2  95 

1.07 
1.31 
1.32 

$15  86 

|9  07 

f  7  26 

$8  60 

- 

880 
870 
905 
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Net  Cost  of  Milk  and  Manukial  Value  op  Feed — Conclm 


Juno. 


FEEDING  PERIODS. 

II 

til 

III 

> 

Manorial  Value  of 
the  Feed  after  de- 
ducting    Twenty 
Per    Cent.  Uken 
by  the  Milk. 

'A 

Pi 
$ 

19M. 

July  12  to  Aug.    1, . 
Aug.  12  to  Sept    1,. 
Sept.  10  to  Sept.  30, . 

$4  63 
5  74 
5  69 

f  2  67 
3  23 
3  28 

(2  14 
2  58 
2  62 

|2  49 
3  16 
3  07 

Oents. 
1.30 
1.74 

1.79 

p 

Total, 

f  16  06 

$9  18 

|7  34 

♦8  72 

- 

Pearl. 


Aug.  19  to  Sept.    4, . 
Sept.  10  to  Sept.  30, . 

Total, 


|4  11 
5  32 


|9  43 


f2  31 
3  07 


15  38 


$1  85 
2  45 


$4  30 


(2  26 

2  87 


15  13 


0  93 
1.03 


Analyses  of  Milk. 

Jessie, 




"  k 

« 

^ 

si 

S 

2 

a 

$ 

•^ 

< 

1 

1 

Solids,       . 

16.23 

15.57 

15.31 

16.36 

14.92 

14.18 

14.51 

Fat,  . 

6.87 

6.09 

6.07 

6.18 

5.87 

5.38 

5.35 

Solids  not  fat,  . 

9.36 

9.48 

9.24 

1018 

9.05 

8.80 

9.16 

Rozy, 

Solids,       . 

13.45 

13.37 

13  00 

14.72 

14.00 

12.43 

13.82 

Fat,  . 

4.17 

4.03 

2.63 

487 

4.29 

332 

4.52 

Solids  not  fat,  . 

9.28 

9.34 

10  37 

9.85 

9  71 

9.11 

930 
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Analyses  of  Milk —  Concluded. 
Pink. 


K> 

Si 

S 

2 

^ 

J2 

^ 

S 

i> 

>* 

>» 

i 

i 

a 

o. 

1 

^ 

e 

•^ 

< 

< 

£ 

15  22 

£ 

Solids,       . 

15.15 

15.26 

14.57 

15  03 

15.57 

14  59 

14.82 

Fat,  .        .        . 

5.19 

5.60 

5.12 

5.17 

5.68 

5.87 

5  89 

5.28 

Solids  not  fat,  . 

9  96 

9.66 

9.45 

9.86 

9.89 

9.22 

9.33 

9.54 

Nancy. 


Solids,       . 
Fat,  .        .        . 
Solids  not  fat,  . 

13.21 
4.22 
8.99 

13.29 
4  02 
9  27 

13.31 

4.18 
9.13 

13.92 
4.56 
9.36 

14.18 
4.48 
9.70 

12  54 
4.02 
8.52 

13.85 
5.14 
8.71 

12.61 
4.03 
8.58 

Juno, 


Solids.       . 
Fat,  .        .        . 
Solids  not  fat,  . 

13.84 

4.70 
9.14 

13.56 
4.13 
9.43 

1394 
4.51 
9.43 

14  48 
4  63 
9.85 

14  58 
4.73 
9.85 

13  39 
4.66 
8  73 

1371 
4.81 
8.90 

13.62 
4.53 
9.09 

Pearl 


Solids,  . 
Fat,  .  . 
Solids  not  fat. 


14  22 
4  48 
9.74 


13  78 
4  45 
9.33 


11 .36 

2  98 
8.38 


11.99 
3.62 
8  37 


11.52 
3.23 
829 
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CJoMPOSiTioic  OF  Fodder  Articles  fed  during  the  Preyious 
Described  Experiment. 

Com  Meal  (Average), 


Moisture  at  100°  C, 
Dry  matter, 


Analysis  of  Dry  Matter. 
Crude  ash,  .... 

**     cellulose,  , 

"     f at,    . 

"     protein  (nitrogenous 
matter), 
Non -nitrogenous    extract 

matter,     .... 


SI 


12.39 
87.61 


100.00 

1.80 
1.80 
5.01 

10.46 

80.93 


100.00 


sill 


247.80 
1,752.20 


2,000.00 

36.00 

36.00 

100.20 

209.20 

1,618.60 


2,000.00 


Ill 


&4 


12.24 
76.15 

177.82 

1,521.48 


1,787.69 


34 

76 

85 
94 


New-process  Linseed  Meal. 


r 

Constituents   (In 
Pounds)    In   a 
Ton     of    2,000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

Per  Cent,  of  Di- 
gestibility    of 
Constituents. 

Moisture  at  100°  C,     . 
Dry  matter, 

10.06 
89.94 

201.20 

1,798.80 

_ 

- 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 

*•     cellulose,  . 

"     fat,    .... 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous    extract 

matter,     .... 

100.00 

6.17 
9.22 
3.61 

37.47 

43.53 

2,000.00 

123.40 

184.40 

72.20 

749.40 

870.60 

47.94 
65.70 

651.98 

792.25 

26 
91 

87 

91 

> 

1 

100.00 

2,000.00 

1,557.87 

- 

^ 
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Composition  of  Fodder  Articles,  etc. —  Oonlinued. 
Wheat  Bran. 


i 

jIll 

Pounds   Digesti- 
ble in  a  Ton  of 
3/)00  Pounds. 

s 

Moisture  at  100^  C,    . 
Dry  matter, 

11.52 

88.48 

230.40 
1,769.60 

- 

— 

Analysis  of  Dry  MaUer. 
Crude  ash,  .        .        . 

"     cellulose,  . 

»*     fat,    . 

**     protein  (nitrogenous 
matter). 
Non-nitrogenous    extract 

matter,     .... 

100.00 

7.13 

10.63 

5.62 

18.36 

58.26 

2,000.00 

142.60 
212.60 
112.40 

367.20 

1,165.20 

42.52 
89.92 

323.14 

932.16 

20 
80 

88 

80 

1-H 
•OO 
1-i 

100.00 

2,000  00 

1,387.74 

- 

* 

Vetch  and  Oats. 


i 

It 

onstltuents  (in 
Pounds)    in   a 
Ton    of   2.000 
Pounds. 

ounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

sis 

Til 

1 
1 

a 

O 

&4 

£ 

» 

Moisture  at  100°  C,    . 

76.21 

1,524.20 

. 

Dry  matter, 

23.79 

475.80 

- 

- 

100.00 

2,000  00 

- 

- 

Analysis  of  Dry  MaUer. 

Crude  ash 

7.25 

145.00 

- 

- 

t* 

**     cellulose,  . 

31.73 

634.60 

-. 

. 

1  '^ 

"     fat,    . 

3.37 

67.40 

33.70 

50 

**     protein  (nitrogenous 

matter). 

7.70 

154.00 

92.40 

60 

Norf-nitrogenous    extract 

matter,     .... 

49.95 

999.00 

999.00 

100 

100.00 

2,000.00 

1,125.10 

- 

^ 

54  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 

Composition  ok  Foddeb  Articles,  etc. —  Concluded, 
8qfa  Beans. 


i 

Percentage  Ck>m-  . 

position.            1 

III! 

Pound!   Digeatl- 
ble  in  a  Ton  of 
8,000  Poands. 

3^ 

m 

s 
1 

ST. 

Moisture  at  1 W  C,    . 

72.95 

1,459.00 

. 

_ 

Dry  matter. 

27.05 

541.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Miillcr, 

Crude  ash,   .... 

11.05 

221.00 

- 

- 

CO 

"     cellulose,  . 

24.73 

494.60 

8,55.12 

71.8    J.O 

"     fat,    .... 

7.22 

144.40 

26.28 

1S.2 

tH 

•*     protein  (nitrogenous 

matter). 

13.64 

272.80 

174.59 

64 

Non-nitrogenous    extract 

matter,     .... 

43.36 

867.20 

527.26 

60.8 

100.00 

2,000  00 

1,083.25 

- 

^ 

For  analysis  of  English  hay,  see  preceding  feeding  records 
for  1889-90. 


4.     Creamery   Record  of  the   Station  for   the   Years 
1889  and  1890. 

The  cost  of  feed  consumed  is  based  on  the  market  price  of 
the  various  ingredients,  as  is  stated  in  the  subsequent  table. 

The  valuation  of  the  whole  milk  is  taken  at  three  cents 
per  quart.  The  estimates  of  the  value  of  fertilizing  in- 
gredients contained  in  the  feed  are  also  based  on  those 
given  in  the  following  table  :  — 

Local  Market  Value  per  Ton  of  the  Various  Articles  of 
Fodder  used. 

Com  meal, $23  00 

Corn  and  cob  meal, ,        .  20  70 

Wheat  bran, Jl  50 

Rye  middlings, 2150 

Gluten  meal, 23  00 

New-process  linseed  meal, 26  00 

Old-process  linseed  meal, 27  00 
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Local  Market  Value  per  Ton^  etc.  —  Concluded. 

Hay 

f  15  00 

Soja  bean  (green),   . 

H  40 

Rowen, 

15  00 

Vetch  and  oats  (green),  . 

2  75 

Com  fodder. 

5  00 

Vetch  (green), . 

8  50 

Com  stover. 

5  00 

Serradella  (green),  . 

3  16 

Com  ensilage,  . 

2  25 

Cow-pea  (green),     . 

3  14 

Millet  (dry),     . 

12  00 

Barley    and    horae    bean 

Lucerne  and  vetch  (dry) 

,       12  00 

(green). 

3  00 

Lucerne  and  clover  (dry) 

,      12  00 

Potatoes,   .        .        .        . 

6  67 

Oats  (dry),        .        . 

12  00 

Carrots,     .        .  •    . 

7  00 

Oats  (green),    . 

3  60 

Sugar  beets, 

5  00 

Valtiation  of  the  Essential  Fertilizing  Constituents  contained 

in  the  Various  Articles  of  Fodder  used. 

Nitrogen,  16^  cents  per  poand ;  phosphoric  acid,  6  cents ;  potassinm  oxide,  A\  cents. 

[Per  cent.] 


Cora  meal, 

Com  and  cob  meal. 

Wheat  bran,  . 

Rye  middlings. 

Gluten  meal,  . 

Kew-process  linseed  meal. 

Old-process  linseed  meal; 

Hay 

llowen,   .... 
Cora  fodder  (dry). 
Com  stover  (dry),. 
Com  ensilage. 
Millet  (dry),  . 
Lucerne  and  vetch  (dry), 
Luceme  and  clover  (dry), 
Oats  (dry),     .        .        . 
Oats  (green). 


Nitrogen. 


1.86 

1.46 

2.82 

1.84 

5.22 

6.25 

5.33 

1.25 

1.93 

1.37 

0.78 

0.36 

1.106 

2.02 

2.06 

1.47 

0.33 


Phosphoric 
Acid. 

rotasslam 
Oxide. 

Valuation 
per  Ton. 

0.77 

0.45 

17  44 

0.603 

0.441 

5  91 

3.05 

1.49 

14  24 

1.26 

0.81 

8  27 

0.40 

0.05 

17  75 

1.42 

1.16 

23  32 

1.64 

1.16 

20  54 

0.464 

2.085 

6  46 

0.364 

2.86 

0  24 

0.368 

0.355 

5  26 

0.09 

0.599 

3  19 

0.14 

0.33 

1  64 

0.38 

2.49 

6  23 

0.70 

2.273 

9  44 

0.623 

1805 

9  08 

0.51 

2.41 

7  51 

0.155 

0.68 

1  85 
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VcdiMtion  of  Essential  Fertilizing  Constitxtents.,  etc.  —  Com 


Nitrogen. 

Phosphoric 
Acid. 

Potastiom 
Oxide. 

Soja  bean  (green). 

0.590 

0.193 

0.311 

Vetch  and  oats  (green). 

0.23 

0.09 

0.79 

Vetch  (green),  •    . 

0.49 

0.20 

0.66 

Serradella  (green), 

0.411 

0.14 

0.423 

Cow-pea  (green),  . 

0.561 

0.098 

0.306 

Barley  and  beans  (green), 

0  50 

0.20 

0.40 

Potatoes, 

0.476 

0.18 

0.56 

Carrots,  .... 

0.14 

0.10 

0.54 

Sugar  beets,   . 

0.29 

0.03 

0.18 

The  value  of  cream  is  that  granted  us  from  mo 
month  by  our  local  creamery  association.  The  stati( 
no  other  connection  with  the  financial  management 
creamery. 

Our  presentation  of  financial  results  is  based  on  th 
cost  of  feed  alone,  and  does  not  consider  interest  on 
ment  and  labor  involved ;  for  the  reason  that  appro 
estimates  on  these  points  are  in  an  exceptional 
dependent  on  quality  of  stock,  and  varying  local  c 
stances.  The  details  are  embodied  in  a  few  subs 
tables  under  the  following  headings  :  — 


1.  Statement  of  articles  of  fodder  used. 

2.  Record  of  average  quality  of  milk  and  of  fodder  rati< 

3.  Value  of  cream  produced  afc  creamery  basis  of  valuat 

4.  Cost  of  skim-milk  at  the  selling  price  of  three  cei 

quart  of  whole  milk. 

5.  Fertilizing  constituents  of  cream. 

6.  Some  conclusions  suggested  by  the  records. 

7.  Analyses  of  cream,  and  modes  of  analysis  of  milk, 

and  butter. 


u^^^ 
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3.    Value  of  Cream  produced 

It  Creamery  Basis  of  Valuation. 

1 

1= 

Ill 
PI 

P 

II 

III 

15 

hi 

1      ^ 

1889. 

Jannaiy, 

f52  21 

$21  23 

$0  66 

$31  64 

$40  60 

Febmary,     . 

33  86 

19  15 

063 

16  34 

36  19 

March,.        .       , 

48  U 

21  77 

0  75 

27  11 

42  48 

April,    .        . 

46  17 

23  40 

0  78 

23  65 

42  84 

May.    .        . 

47  28 

27  23 

083 

20  88 

39  28 

Jane,    . 

44  21 

23  98 

0  72 

20  95 

33  06 

July,     .        . 

43  63 

26  28 

0  76 

19  11 

34  92 

August, 

45  44 

27  54 

0  76 

18  66 

36  33 

September,   . 

48  01 

28  08 

0  73 

20  66 

38  25 

October, 

47  21 

•23  47 

0  71 

24  45 

39  06 

Norember,   . 

46  93 

22  82 

066 

23  77 

36  11 

December,    . 

47  18 

24  38 

0  67 

23  47 

36  68 

Arerages, . 

$46  77 

$24  03 

$0  72 

$22  46 

$37  98 

18M. 

Jannaiy, 

$37  78 

$23  07 

$0  64 

$15  35 

$33  99 

February,     . 

32  19 

19  62 

0-69 

13  26 

36  93 

March,.       . 

34  38 

19  75 

066 

15  29 

37  52 

April,    .       . 

38  54 

19  75 

068 

19  47 

32  40 

May,     .       .       , 

62  09 

25  32 

0  73 

27  50 

33  45 

June,    . 

48  83 

30  05 

0  72 

19  30 

30  66 

July,     . 

41  65 

23  90 

0  68 

18  43 

29  04 

August, 

49  09 

27  52 

0  73 

22  30 

39  27 

September,   . 

47  43 

28  63 

0  72 

19  47 

42  05 

October, 

44  48 

27  82 

0  65 

17  31 

39  92 

Averages,. 

$42  63 

$24  55 

$0  69 

$18  77 

$36  62 
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Cost  of  Skim-milk  at  the  Selling  Price  of  Three  Cents 
per  Quart  for  Whole  Milk. 


» 

P* 

II 

I 

Quarts  of  Cream  (One 
Quart  equals  3.4 
Spaces). 

M 

1 
1 

QQ 

1 

i  ^ 

o  ^ 

s  1 

Value  of   Cream    per ! 
Quart    of    Milk 
(Centa). 

1 
Total  Value  of  Cream,  i 

m 

m 

8 

o 

1^ 

1SS». 

Cents. 

Janaary, 

1,791.1 

1,015 

298.5 

1,492.6 

4.00 

2.27 

$40  60 

0.88 

$13  13 

February, 

1,680.0 

965 

283.8 

1,306.2 

3.75 

2.15 

86  19 

1.02 

14  21 

March,    .       . 

1,895.0 

1,148 

337.6 

1,557.4 

3.70 

2.24 

42  48 

OM 

14  SI 

April,     .       . 

1,931.6 

1,190 

350.0 

1,581.6 

3.60 

2.22 

42  84 

0.96 

15  11 

May,       .        . 

2,025.2 

1,267 

372.6 

1,652.6 

3.10 

1.94 

89  28 

1.30 

2148 

June,      . 

1.785.6 

1,102 

324.1     1,461.5 

8.00 

1.85 

83  06 

1.40 

20  51 

July.      .       . 

2,001.2 

1,164 

342.4     1,658.8 

3.00 

1.74 

34  92 

1.51 

25  12 

August, . 

1,991.9 

1,172 

344.7     1,647.2 

3.10 

1.82 

36  33 

1A2 

23  43 

September,    . 

1,856.0 

1,125 

380.9  I  1,525.1 

8.40 

2.06 

88  25 

1.14 

17  43 

October, 

1,665.0 

1,085 

319.1     1,845.9 

8.60 

2.35 

39  06 

0.81 

10  89 

November,     . 

1,538.1 

1,003 

295.0    1,243.1 

8.60 

2.35 

86  11 

0.81 

10  03 

December,     . 

1,463.8 

1,019 

299.7     1,1B4.1 

8.60 

2.51 

36  68 

0.62 

723 

Averages,  . 

1,802.0 

1,105 

324.9     1,477.2 

8.45 

2.13 

$37  98 

1.07 

$16  08 

ISM. 

January, 

1,404.1 

971 

285.6 

1,118.5 

3.50 

2.42 

$33  99 

0.73 

$8  13 

February, 

1,596.2 

1,055 

310.3     1,285.9 

3.50 

2.31 

86  93 

0.85 

10  96 

March,    .        . 

1,594.8 

1,014 

298.2     1,296.6 

8.70 

2.35 

37  52 

0.80 

10  32 

April,     .       . 

1,720.8 

1,035 

304.4  '  1,416.4 

3.13 

1.88 

32  40 

IM 

19  22 

May,       .        . 

1,946.7 

1,115 

827.9     1,6188 

3.00 

1.72 

83  45 

1.54 

24  95 

June, 

1,922.4 

1,095 

322.1     1,600.3 

2.80 

1.59 

30  66 

1.00 

27  01 

Jtily,      .       . 

1,727.0 

1,037 

305.0     1,422.0 

2.80 

1.68 

29  04 

1.60 

22  77 

August, . 

1,809.5 

1,122 

330.0     1,479.6 

3.50 

2.17 

39  27 

1.02 

15  02 

September,    . 

1,747.4 

1,098 

322.9     1,424.5 

8.83 

2.41 

42  05 

0.73 

10  37 

October, 

1,556.9 

998 

293.5    1,263.4 

4.00 

2.56 

.   89  92 

OM 

679 

Averages,  . 

1,702.6 

1,054 

310.0     1,302.6 

3.38 

2.11 

$36  52 

IM 

$16  55 

5.    Fertilizing  Constituents  of  Cream. 

[Average  analysis.] 

Per  Cent. 

Moisture  at  100°  C, 75.22 

Nitrogen  (16i  cents  per  pound), M 

Potassium  oxide  (4 J  cents  per  pound), 123 

Phosphoric  acid  (6  cents  per  pound) , 168 
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6,     Conclusions, 

1.  The  nutritive  ratio  of  the  feed  in  1889  varied  from 
1 :  4.70  to  1 :  6.57,  with  an  average  of  1 :  5.88  ;  it  varied  in 
1890  from  1  :  4  64  to  1  :  6.25,  with  an  average  of  1 :  5.25. 

2.  The  amount  of  fat  in  the  milk  varied,  during  the  year 
1889,  from  3.90  per  cent,  to  4.72  per  cent.,  average  4.39 
per  cent.  In  1890  it  varied  from  4  38  per  cent,  to  4.99  per 
cent  ,  with  an  average  of  4.63  per  cent. 

3.  The  total  solids  varied,  in  1889,  from  13.82  per  cent,  to 
14.49  per  cent.,  average  14.12  per  cent.  In  1890  it  ran  from 
13.37  per  cent,  to  14.65  per  cent.,  average  13.88  per  cent. 

4.  Total  cost  of  feed  for  one  quart  of  cream  amounts,  in 
1889,  to  14.09  cents,  and  in  1890  to  13.75  cents. 

5.  Net  cost  of  feed  for  one  quart  of  cream  amounts,  in 
1889,  to  6.09  cents,  and  in  1890  to  6.05  cents. 

6.  The  value  received  for  one  space  of  cream  varied,  in 

1889,  from  8  to  4  cents,  with  an  average  of  3.43  cents. 
In  1890  it  varied  from  2.80  to  4  cents,  with  an  average 
of  3.38  cents,  which  amounts,  per  quart,  in  1889  to  11.69 
cents,  and  in  1890  to*11.46  cents. 

7.  The  quantity  of  milk,  in  quarts,  required  to  produce 
one  space  of  cream,  in  1889,  amounted  to  1.63,  and  1.62  in 

1890,  or  5.54  quarts  of  whole  milk  to  produce  one  quart  of 
cream  in  1889,  and  5.49  quarts  in  1890. 

8.  The  net  cost  of  feed  per  quart  of  cream  averages,  in 
1889,  6.9  cents,  and  in  1890  6.05  cents.  We  received  per 
quart  of  cream,  in  1889,  11.69  cents,  and  in  1890  11.46 
cents,  thereby  securing  a  profit  of  4.79  cents  in  1889,  and 
5.41  cents  in  1890. 

From  these  statements  it  appears,  as  has  already  been 
claimed  in  previous  reports,  that  close  fodder  rations  tend 
to  improve  the  quality  of  the  milk,  as  well  as  the  condition 
of  the  animal. 

For  further  details  concerning  results  in  preceding  years, 
see  pages  82  to  84,  seventh  annual  report. 

Our  average  statements  for  the  current  year  apply  in  each 
case  to  only  ten  months,  due  to  the  fact  that  financial  settle- 
ment with  our  local  creamery  is  made  two  months  after 
cream  is  furnished. 
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Creamery  Record^  1890.  —  Analyses  of  Cream  and 
Butter  Fat. 


Ahaltsis  ov  Obiam. 

Analysis 
OF  Fat. 

Datb 

ov 

1      Dats  ov 

Ays  BAGS  Daily 

Sampumo.    < 

Solids 

Tkstino. 

Vola- 

Non- 

Foddeb Ration. 

SoUd«. 

Fat. 

not 
FaU 

tile 
Acids. 

volatile 
Adde. 

18»0 

, 

!»••. 

Janaary 

23. 

27.62 

18.65 

8.97 

January 

23, 

6.55 

86.93 

Z\  pounds  eorn 
meal,  81  pounds 
wheat    bran,   Z\ 

M 

24. 

27.85 

17.80 

10.05 

1        u 

24. 

6.63 

87.10 

pounds  old-proc- 

«« 

27.  ' 

1 

25.08 

17.30 

7.68 

\ 

27. 

6.29 

87.99 

ess  linseed  meal. 
6  pounds  bay,  50 

February 

8. 

27.52 

10.20 

8.82 

February 

3, 

6.61 

88.92 

silage. 

M 

^' 

25.80 

18.31 

7.49 

11 

6, 

6.53 

88.18 

; 

«• 

n.  j 

27.70 

18.43 

9.27 

(( 

11. 

6.40 

88.60 

February 

24. 

29.47 

20.96 

5.51 

February 

24, 

6.12 

80.20 

Z\  pounds  wheat 
bran,  3^  pounds 

M 

2«. 

25.18 

16.52 

8.66 

« 

26, 

6.37 

89.02 

old-process  lin- 
seed   meal,  20 

March 

3, 

25.10 

16.62 

8.48 

March 

3, 

6.44 

88.84 

pounds  carrots, 
18  ponnda  fodder 

u 

«. 

26.38 

18.14 

8.24 

«< 

6, 

6.38 

88.92 

com. 

«« 

10. 

25.40 

17.82 

7.58 

M 

10, 

6.38 

88.90 

«< 

11, 

26.10 

18.24 

7.86 

<1 

11. 

6.82 

88.94 

April 

80. 

23.30 

14.51 

8.79 

April 

30, 

6.57 

87.10 

1 

3|  pounds  wheat 
bran,  3^  pounds 
com   meal,  3^ 

May 

2, 

24.67 

16.37 

8.36 

May 

2. 

6.44 

88.31  1 

pounds  new-proc- 

«« 

6. 

26.05 

17.49 

s.« 

« 

5. 

6.35 

87.58 

ess  Hnseed  meal, 
20  pounds  sugar 

M 

7. 

23.93 

15.00 

8.93 

** 

7. 

6.62 

8».40 

beets,  15  pounds 
hay. 

M 

», 

24.72 

15.94 

8.78 

" 

0. 

6.45 

87.39 

«« 

12, 

24.88 

14.96 

9.92 

" 

12. 

6.52 

88.10 

May 

20. 

j  25.12 

1 

16.90 

8.22 

June 

25. 

6.M 

88.02 

Z\  pounds  corn 
meal,  8^  pounds 

«< 

21. 

25.76 

1 

17.46 

8.30 

f< 

28, 

6.48 

87.90 

wheat  bran,  3^ 
pounds  old-proc- 

<i 

23. 

26.fl0 

19.18 

7.51 

July 

20. 

7.50 

84.76 

ess  linseed  meal, 
20  pounds  sugar 

•• 

26. 

25.61 

17.52 

8.09 

22, 

7.96 

82.04 

beets,  16  pounds 
hay. 

M 

28. 

24.42 

16.35 

8.07 

tt 

24, 

8.11 

78.69 

June 

6, 

25.76 

17.95 

7.81 

July 

28. 

7.44 

83.56 

Z\  pounds  eorn 
meal,  81  pounds 
wheat    bran,   3) 

•« 

». 

27.70 

19.86 

7.84 

August 

1. 

7.87 

85.35 

pounds  old-proc- 

«< 

12, 

26.00 

18.26 

7.74 

(( 

3, 

8.06 

82.90 

ess  Unseed  meal, 
20  pounds  rowen. 

«« 

13.^ 

26.26 

18.38 

7.88 

September  16. 

7.21 

88.55 

June 

17. 

24.53 

17.93 

6.60 

September  19, 

6.75 

86.59 

3|    pounds    corn 

meal,  8^  pounds 
wheat  bran,    S| 

«« 

18, 

25.54 

17.67 

7.87 

« 

23, 

6.61 

66.40 

pounds  old-proe- 

90  pounds  rowen. 
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7.     Creamery  Record,  1890  —  Concladed. 


ANALY8I8  OP  CRXAM. 

Analysis 
OP  Fat. 

Datk  op 

Date  op 
Testing. 

AvBRAGK  Daily 

Sampling. 

t 

Solids 

1  Vela- 1  Non. 

Fodder  Ration. 

SolidB.    Fat. 

not 

tile    Ivolatile 

' 

• 

Fat. 

t 

Acids.   Acids. 

ISM. 

ISOO. 

Jone           27, 

24.30 

17.34 

6.96   g 

September  80, 

6.99 

86.23 

1 

3|    pounds    corn 
meal,  3^  pounds 
wheat    brmn,    'i\ 

29, 

25.59     18.01 

7.58 

- 

- 

pounds    new- 

Jnly              2, 

24.88 

17.02 

7.86 

October        7, 

6.74 

86.68  1 

1 

process     linseed 
meal,  20  pounds 

"                A 

22.94 

15.97 

6.97 

"       •• 

6.94 

86.47  ; 

rowen. 

July           29. 

23.61 

16.37 

7.24 

August         7, 

6.78 

86.61 

.  3|    pounds    corn 

1      meal,  31  pounds 

wheat    bran,    3^ 

Angost         t. 

21.32 

14.85 

6.47 

11, 

6.78 

87.14 

pounds    new- 

process     linseed 

1 

1 

1 

meal,    5   pounds 

j 

hay,    45   pounds 

1       1       1 

vetch  and  oau. 

Angnst       20, 

26.14 

18.84 

7.80 

August        20, 

6.70     87.34 

1 

Z\    pounds    corn 
meul,  3i  pounds 
wheat    bran,    Z\ 

27, 

26.44 

19.07 

7.27 

27. 

6.35     87.92 

1 

pou  nds   new. 

September   5, 

26.72 

19.37 

7.35 

,  September   5. 

6.25     88.40 

1 

process     linseed 
1      meal,   6   pounds 
!      hav,  50  pounds 

soja  bean. 

' 

1 

September  17, 

1 
24.20 

16.97 

7.23 

September  17, 

6.39     87.49 

3|    pounds    corn 

1      meal,   31  pounds 

wheat    bran,    '6^ 

24, 

1  22.07 

14.87 

7.20 

24, 

6.43  !  86.99 

1 

pounds  new.proc. 

ess  linseed  meal. 

1 

1 
i              1 

1 

! 

20  pounds  rowen. 

Korember    7, 

1  24.12 

15.46 

8.66 

November  12, 

7.36  '  86.35 

3  pounds  com  meal, 

1 

3  i)ounds   wheut 

"         12, 

25.18 

16.42 

8.76 

«*         12, 

6.94 

87.04 

bran,   3    pounds 
cotton-seed  meal. 

"         19, 

25.15 

15.96 

9.19 

•*         19, 

7.06 

84.84 

20  pounds  rowen. 

December    2, 

- 

- 

- 

December    2. 

6.10 

84.35 

3  pounds  corn  meni, 
3   pounds  wheat 

9, 

26.17 

17.21 

8.96 

9, 

1 

6.48 

86.45  ! 

bran,    3   pounds 
gluten    meal,    18 

••     "• 

21.30 

13.63 

7.67 

16, 

6.87 

85.50 

1 

pounds  rowen. 

December  24, 

25.95 

17.29 

8.66 

December  24, 

6.71 

1 
85.40 

3  pounds  com  meal, 
3   pounds  wheat 

30, : 

1 

24.78 

16.32 

8.46 

"         30, 

6.61 

85.28 

bran,    3   pounds 
old-process     llu- 
seed    meal,    17 

1 

1 

pounds  rowen. 

The  analyses  of  samples  taken  prior  to  May  20  were  made 
according  to  the  method  of  R.  W.  Moore,  as  modified  by 
Waller.  Those  analyzed  subsequent  to  that  date  were  made 
according  to  the  method  of  L.  F.  Nilson,  as  described  in 
this  report,  on  page  68. 
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Method  of  Milk  Analysis. 

Total  Solids.  —  Evaporate  a  known  quantity  of  milk 
(approximately  5  grams)  in  a  weighed  porcelain  dish,  con- 
taining 15  to  20  grams  of  pure,  dry  sand,  on  the  water  bath 
until  apparently  dry,  then  transfer  to  the  air  bath  and  dry 
at  100^  to  105°  C.  to  a  constant  weight,  weighing  at  intervals 
of  about  an  hour.  In  case  of  cream,  use  2.5  to  3  grams  for 
evaporation. 

jFat,  —  Pulverize  the  sand  containing  the  solids  without 
removing  from  the  dish,  subsequently  transfer  to  a  filter, 
and  exhaust  with  anhydrous,  alcohol-free  ether.  Dry  the 
fat  obtained  on  the  evaporation  of  the  ether  in  an  air  bath  at 
100°  to  1050  C.  to  a  constant  weight. 

Ash,  —  A  weighed  quantity  of  milk  is  evaporated  to  dry- 
ness with  a  few  drops  of  nitric  acid,  and  burned  in  a  muffle 
at  a  low  red  heat  until  free  from  carbon. 

Methods  of  Butter  Analysis. 

( 1 )  Moisture.  —  Two  and  five-tenths  to  3  gmms  are  dried 
at  1000  C.  in  an  air  bath. 

(2)  Salt.  —  Six  to  7  grams  of  the  butter  are  washed  into  a 
separatory  funnel  with  hot  water,  and  are  well  shaken,  and 
allowed  to  stand  until  the  fat  has  collected  on  top;  the 
water  is  then  drawn  off,  and  a  fresh  quantity  added,  and 
shaken  up  with  the  butter.  This  is  continued  until  200  to 
300  cubic  centimetres  of  water  have  passed  through  the 
funnel.  The  washings  are  mixed,  and  made  up  to  500  cubio 
centimetres,  and  the  chlorine  determined  in  an  aliquot  part  by 
means  of  silver  nitrate.  From  the  chlorine  the  salt  is  readily 
calculated. 

(3)  Fat.  —  Two  and  five-tenths  to  3  grams  of  the  fat  freed 
from  salt  by  the  above  operation  (2),  and  from  water  by 
drying  in  the  air  bath,  are  dissolved  in  ether,  and  filtered 
from  the  curd  into  a  tared  flask.  The  ether  is  driven  off, 
and  the  residual  fat  dried  and  weighed.  In  calculating  the 
per  cent.,  allowance  is  made  for  salt  and  water  removed. 

(4)  Casein.  —  The  residue  remaining  on  the  filter  in  (3) 
is  tested  for  nitrogen  by  the  Kjeldahl  method.  The  factor  6.33 
is  used  in  reducing  the  per  cent,  of  nitrogen  found  to  casein. 
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Method  for  determining  Volatile  and  Non^volcUile  Fatty  Acids 

(first). 

Directly  after  receiving  the  sample  of  cream  from  the 
Cooley  cream-setting  appamtus,  the  solids  and  fat  were 
determined  as  usual.  The  cream  was  churned  by  vigorous 
shaking  in  a  bottle,  and  was  washed  several  times  with  cold 
water.  The  butter  was  then  dissolved  in  ether,  filtered 
from  the  curd,  and  the  ether  evaporated.  About  2.5  grams 
of  fat  were  placed  in  a  weighed  Erlenmeyer  flask,  the  exact 
weight  taken,  and  the  fat  saponified  by  1  gram  of  potassium 
hydrate  dissolved  in  50  cubic  centimetres  of  70  per  cent; 
alcohol.  Heat  is  necessary  for  complete  saponification. 
The  alcohol  is  next  driven  off  by  continued  heating  in  a 
boiling-water  bath.  The  resulting  soap  is  dissolved  in  50 
cubic  centimetres  of  water,  and  decomposed  by  means  of  20 
cubic  centimetres  of  dilute  sulphuric  acid  (1  part  of  strong 
acid  to  10  of  water)  ;  50  cubic  centimetres  are  then  distilled 
off,  using  a  condenser  for  that  purpose,  the  distillate  passing 
through  a  filter.  The  distillate  is  titrated  with  one-tenth- 
normal  sodium  hydrate  solution  (4  grams  of  pure  sodium 
hydrate  per  litre  of  water) ,  50  cubic  centimetres  of  water 
are  added  to  the  contents  of  the  flask,  and  an  equal  quantity 
distilled  off,  which  is  titrated  as  before.  This  treatment  is 
continued  until  .1  cubic  centimetre,  or  less  of  the  soda 
solution  is  required  for  neutralization.  Phenolphthalein  is 
used  as  an  indicator.  The  volatile  fatty  acids  are  calcu- 
lated from  the  sum  of  the  cubic  centimetres  of  soda  solution 
required  to  neutralize  all  the  distillates,  calculating  the  acid 
as  butyric.  After  cooling,  the  liquid  remaining  in  the  flask 
is  poured  off  from  the  solidified  non-volatile  fatty  acids 
through  the  same  filter  used  in  filtering  the  distillates.  The 
solid  fatty  acids  are  washed  repeatedly  with  hot  water,  until 
all  traces  of  sulphuric  acid  are  removed.  The  condenser 
IS  then  washed  out  with  hot  alcohol,  and  the  filter  exhausted 
with  the  same  solvent,  the  washings  being  collected  in  the 
flask.  The  alcohol  is  then  driven  off,  the  flask  and  contents 
dried  at  100°  C,  and  weighed,  and  the  per  cent,  of  non- 
volatile fatty  acids  calculated.  The  above  method  is  that  of 
R.  W.  Moore,  as  modified  by  Waller,  and  described  in  the 
**  Journal  of  the  American  Chemical  Society,"  No.  9,  1889, 
by  R.  W.  Moore. 
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Method  for  determining  Volatile  and  Nbn-volatUe  Fatty  Acids 
contained  in  Butter  (second) . 

The  sample  is  prepared  by  churning  the  cream  in  a  suit- 
able bottle,  washing  the  butter  well  with  cold  water,  melting 
at  50  °  C.  and  filtering  from  the  curd  through  a  hot-water 
funnel.  The  fat  is  then  heated  in  the  air  bath  until  free 
from  water. 

The  method  pursued  in  the  determination  of  the  volatile 
and  non-volatile  fatty  acids  is  essentially  that  described  by 
L.  F.  Nilson,  in  **Zeit.  f.  Anal.  Chemie,"  28,  2,  176. 

Two  and  eight-tenths  cubic  centimetres  to  2.9  cnbic  centi- 
metres (approximately  2.5  grams)  are  measured  into  a  tared 
Erlenmeyer  flask  of  250  cubic  centimetres  capacity,  and  the 
exact  weight  determined-, f  Saponification  is  accomplisbiBd 
by  adding  1  gram  of  potassium  hydrate  dissolved  in  2  cubic 
centimetres  of  water,  and  5  cubic  centimetres  of  strong  (95 
pear,  cent.)  alcohol.  The  flask  is  provided  with  a  reflux  con- 
denser, and  heated  until  saponification  is  complete.  The 
alcohol  is  then  driven  off*,  the  Last  traces  being  removed  by 
means  of  the  following  device  :  the  flask  is  provided  with  a 
dotible  perforated  rubber  cork,  one  hole  carrying  a  glass 
tnbe  teaching  nearly  -to  the  bottom  of  the  flask  and  provided 
above  with  a  short  rubber  tube  carrying  a  pinch-cock,  the 
other  connected  by  means  of  a  rubber  tube  with  a  suction 
pump.  By  alternately  opening  and  closing  the  pinch-cock 
while  the  pump  is  working,  the  last  traces  of  alcohol  can  be 
readily  removed  from  the  soap. 

Dissolve  the  soap  thus  obtained  in  30  cubic  centimetres  of 
warm  water,  decompose  with  20  cubic  centimetres  of  a  20  per 
cent,  solution  of  orthophosphoric  acid,  distil  off  the  volatile 
acids  through  a  condenser,  filtering  the  distillate,  and  titrate 
with  decinormal  sodium  hydrate,  using  phenolphthalein  as 
indicator.  The  volatile  acids  are  expelled  from  the  flask  by 
a  current  of  steam.  When  the  distillate  amounts  to  500 
cubic  centimetres,  the  operation  is  considered  to  be  complete. 
The  volatile  acids  are  calculated  as  butyric. 

The  condenser  and  connections  are  rinsed  back  into  the 
flask  with  boiling  water,  and  the  non-volatile  acids  washed 
with  hot  water,  and  filtered  when  cool  through  the  same  filter 
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that  was  U8ed  for  the  distillate.  The  washing  is  continued 
until  no  traces  of  phosphoric  acid  are  left  in  the  distillate. 
The  filter  is  then  exhausted  with  hot  alcohol,  allowing  the 
solution  to  run  into  the  flask.  The  alcohol  is  driven  oflTon 
the  water  bath,  and.  the  non-volatile  fatty  acids  dried  at 
100  °  C.  in  the  air  bath  until  they  begin  to  gain  weight. 


Dairy  Salt,  1890. 
[Sent  on  from  the  Cammington  Creamery.] 


Pbb  Cknt. 

I. 

II. 

iir. 

Moisture  at  100^  C, 
ScMdium  chloride,  . 
Calcium  chloride, . 
('alcium  sulphate, 
Magnesium  chloride. 
Magnesium  oxide, 
Insoluble  matter,  . 

0.880 
97.877 
0.016 
1.108 
0.010 
0.007 
0.102 

0.320 
98.009 
0.013 
1.644 
O.OU 

0.020 

0.295 
98.613 
0.010 
1.160 
0.012 

0.010 

Dairy  Salt,  1890. 

[I.  and  II.  sent  on  from  Amherst,  Mass. ;  III.  and  IV.  sent  on  from  Northampton, 

Mass.] 


Tkr  Cewt. 

I. 

n. 

II  r. 

IV. 

Moisture  at  100°  C,        .        .        . 

0.235 

0.200 

0.855 

0.565 

Sodium  chloride,     . 

98.503 

98.575 

98.891 

97.935 

Calcium  sulphate,  . 

1.137 

1.185 

0.906 

1.376 

Calcium  chloride,   . 

0.045 

0.029 

0.293 

0.097 

Magnesium  chloride. 

0.020 

0.007 

0.055 

0.027 

Magnesium  oxide, . 

_ 

0.004 

_ 

— 

Insoluble  matter,    . 

— 

— 

— 

— 

A  good  dairy  salt  ought  to  be  of  a  uniform,  fine  granula- 
tion, of  a  white  color,  free  from  colored  specks,  free  from 
any  odor,  of  a  pure  saline  test  and  of  a  neutral  reaction. 
The  chlorides  of  calcium  and  magnesia  should  not  exceed 
one-tenth  of  one  per  cent. 
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II. — Feeding  Experiments  with  Lambs,  1890. 

The  feeding  experiments  which  are  briefly  described  within 
a  few  subsequent  pages  are  the  first  of  a  series  devised  for 
the  purpose  of  ascertaining  the  cost  of  feed,  when  fattening 
lambs,  by  means  of  winter  fodder  rations,  for  the  meat 
market. 

The  selection  of  animals,  with  reference  to  breeds  best 
adapted  for  our  purpose,  was  controlled  by  the  temporary 
supply  of  our  local  market.  Six  lambs,  three  ewes  and 
three  wethers,  bought  of  a  farmer  in  our  vicinity,  Sept.  4, 
1889,  served  for  our  observations.  They  were  grades  of  a 
somewhat  doubtful  parentage ;  five  showed  some  of  the 
characteristics  of  Hampshire  Downs,  and  one  of  Merinos. 
Each  animal  occupied,  during  the  entire  period  of  observa- 
tion, a  separate  pen.  They  were  shorn  before  being  weighed, 
at  the  beginning  of  the  experiment. 

The  daily  diet  of  the  entire  lot  consisted,  during  the  first 
week,  of  rowen  (dried  second  cut  of  grass  lands).  They 
were  subsequently  treated  in  two  divisions,  each  comprising 
three  animals.  This  division  was  made  for  the  purpose  of 
comparing  the  efi'ect  of  two  distinctly  dififerent  daily  fodder 
rations  on  the  financial  results  of  the  operation.  Division  I. 
(Nos.  1-3)  received  a  daily  diet  much  richer  in  nitrogenous 
food  constituents  than  the  one  adopted  for  Division  II. 
(Nos.  4-6).  This  circumstance  was  brought  about  by  feed- 
ing to  the  first  division  as  grain  feed  a  mixture  of  wheat  bran 
and  of  gluten  meal,  and  to  the  second  division  one  consisting 
of  a  liberal  proportion  of  com  meal,  with  some  wheat  bran 
and  gluten  meal.  The  coarse  portion  of  the  daily  feed  was 
in  both  cases  essentially  the  same  ;  namely,  either  rowen,  or 
rowen  and  corn  ensilage,  or  corn  ensilage  alone.  It  was  cut 
before  being  mixed  with  the  grain  feed,  when  fed.  The 
daily  fodder  ration  was  divided  into  two  equal  parts,  and 
fed  respectively  in  the  morning  and  in  the  evening.  The 
amount  of  feed  left  unconsumed,  if  any,  was  collected  each 
morning  and  deducted  from  the  daily  ration  oflfered  the  pre- 
ceding day  for  consumption. 

The  observations  in  case  of  the  first  division  of  lambs 
(Nos.  1-3)  were  continued  for  152  successive  days  (Sept. 
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5,  1889,  to  Feb.  4,  1890),  while  in  case  of  the  second 
division  (Nos.  4-6)  they  were  extended  to  March  18,  1890, 
and  lasted  thus  for  194  consecutive  days.  Low  rate  of 
increase  in  live  weight  and  local  market  condition  advised 
the  extension  of  the  trial  in  the  latter  case. 

The  three  lambs  of  the  first  division  gained  within  152 
days,  in  live  weight,  in  the  aggregate  107  J  pounds,  or  each 
individual  on  an  average  35 §  pounds;  while  those  of  the 
second  division  (Nos.  4-6)  gained  during  194  days,  in  the 
aggregate,  only  86  pounds,  or  each  individual  on  an  average 
28|  pounds. 

Some  of  the  essential  points  of  interest  in  the  experiment 
here  under  discussion  are  stated  in  some  subsequent  pages, 
under  the  following  headings  :  — 

1.  Weight  of  lambs. 

2.  Cost  of  lambs. 

3.  Character  and  cost  of  feed  consumed. 

4.  Gain  in  live  weight  during  the  observation. 

5.  Financial  statement. 

6.  Conclusion. 

7.  Detailed  statement  of  feeding  record. 


i.      Weight  of  Lambs. 

The  aggregate  live  weight  of  six  lambs  when  bought 
amounted  to  450^^  pounds. 

The  wool  secured  before  the  beginning  of  the  feeding 
experiments  amounted  to  22|  pounds. 


Lire  Weights  when 
bought. 

Wool  removed. 

Live  Weights  at  the  Beginning 
of  Trial. 

1,. 

82.50  pounds. 

3.50  pounds. 

79.00  pounds  (wether). 

2,.         . 

69.50  pounds. 

3.50  pounds. 

66.00  pounds  (ewe). 

3,. 

75.00  pounds. 

4.25  pounds. 

70.75  pounds  (ewe). 

4,.        . 

71.00  pounds. 

3.50  pounds. 

67.50  pounds  (ewe). 

5,. 

70.00  pounds. 

3.75  pounds. 

66.25  pounds  (wether). 

6,. 

82.50  pounds. 

3.75  pounds. 

78.75  pounds  (wethor). 

450.50  pounds. 


22.25  pounds. 

428.25  pounds. 
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Division  I.  consisted  of  Iambs  Nos.  1-3 ;  its  aggregate 
live  weight  was  215.75  pounds  at  the  beginning  of  the 
experiment. 

Division  II.  consisted  of  lambs  Nos.  4-6 ;  its  aggregate 
live  weight  at  the  beginning  of  the  experiment  was  212.50 
pounds. 

2.     Cost  of  Lainbs. 

The  entire  lot  was  bought  at  six  cents  per  pound  of  live 
weight,  and  the  sum  paid  for  450.5  pounds  of  the  original 
weight  amounted  to  $27.03. 

The  wool  secured  before  the  beginning  of  the  feeding 
trial,  which  amounted  to  22.25  pounds,  was  returned  at  23 
cents  per  pound.  The  sum  realized  by  that  transaction  was 
$5.12.  Allowing  the  deduction  of  $5.12  on  the  first  cost  of 
the  lambs,  which  was  $27.03,  it  will  be  found  that  their 
actual  cost  at  the  beginning  of  the  experiment  was  but 
$21.91,  or  5.12  cents  per  pound  of  live  weight.  The  live 
weight  without  the  removed  wool  was  428.25  pounds. 

Division  I, 

1.  79.00  pounds  of  live  weight,  at  5.12  cents,        .        .   $4  05"^ 

2.  66.00  pounds  of  live  weigiit,  at  5.12  cents,        .        .     3  38  V  f  11  01 

3.  70.00  pounds  of  live  weight,  at  5.12  cents^        .  3  68  J 

Division  IL 

4.  67  00  pounds  of  live  weight,  at  5  12  cents,        .        .    $3  48  ^ 

6.    66.25  pounds  of  live  weight,  at  5.12  cents,  .     3  39  V  $10  85 

6.    78.75  pounds  of  live  weight,  at  5.12  cents,        .        .     4  03  ) 

3.     Character  and  Cost  of  the  Feed  consumed. 

To  secure  a  normal  and  uniform  condition  of  the  animals 
selected  for  a  comparative  test  of  different  fodder  rations, 
with  reference  to  their  influence  on  the  financial  results  of 
the  operation,  nothing  but  rowen  was  fed  to  the  entire  lot 
for  ten  days  preceding  the  experiment  (September  4  to 
September  16).  Subsequently  a  division  of  animals  was 
made.  Three  lambs,  1-3,  were  fed  with  daily  rations 
richer  in  digestible  nitrogenous  food  constituents  than  those 
fed  to  the  remaining  number,  4-6. 

The  daily  feed  of  the  first  division  (1-3)  contained  on  an 
average  from  4.5  to  5.5  parts  df  digestible  non-nitrogenous 
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food  constituents  to  one  part  of  digestible  nitrogenous  food 
constituents,  1 : 4.5  to  1 :  5.5. 

The  daily  diet  of  the  second  division  (4-6)  contained, 
during  a  corresponding  period  of  the  feeding  expen'ment, 
one  part  of  digestible  nitrogenous  food  constituents  to  from 
6.99  to  7.3  parts  of  digestible  non-nitrogenous  food  constit- 
uents, 1 :  6.99  to  1  :  7.3.  Subsequently  a  diet  similar  to 
that  adopted  for  the  first  division  was  substituted. 

Fodder  Combinations  used  in  Division  I.  (1-3) . 
The   daily  quantity   of  the   subsequently   stated  fodder 
rations  was  regulated  by  the  appetite  of  each  animal. 

a.  September  16  to  September  30  :  — 

Two  pounds  of  rowen,  1  pound  of  a  mixture  consisting  of  wheat 
bran,  2  weight  parts ;  gluten  meal,  1  weight  part. 
Nutritive  ratio,  1  :  4.75. 

b.  October  1  to  December  31 :  — 

Two  pounds  of  rowen,  1  pound  of  a  mixture  consisting  of  wheat 
bran  and  gluten  meal,  equal  weightis. 
Nutritive  ratio,  1 :  4.55. 

c.  January  2  to  January  20  :  — 

One  pound  of  rowen,  3^  pounds  of  corn  ensilage,   1  pound  of 
the  same  grain  mixture  as  in  ration  b. 
Nutritive  ratio,  1 :  5.09. 

d.  January  21  to  February  3  :  — 

Seven  pounds  of  corn  ensilage,  1  pound  of  giain  mixture  as  in 
ration  b. 
Nutritive  ratio,  1 :  5.5. 

Cost  of  Above  Fodder  Rations  for  Weights  stated. 

Total  cost  of  feed  consumed  (cents),     . 
Manurial  value  obtainable  (cents), 
Net  cost  of  feed  (cents), 

Fodder  Combinations  used  in  Division  II,  (4-6) . 

a.     September  16  to  December  31 :  — 

Two  pounds  of  rowen,  ^  pound  of  a  mixture  consisting  of  com 
meal,  10  weight  parts  ;  wheat  bran,  2  weight  parts ;  gluten  meal, 
1  weight  part. 

Nutritive  ratio,  1 :  7.00. 


a. 

6. 

c. 

d. 

2.45 

2.51 

2.24 

1.97 

113 

1.15 

1.10 

1.04 

1.32 

1.36 

114 

0.93 
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b.  January  2  to  January  20  :  — 

One  pound  of  rowen,  3^  pounds  of  oorn  ensilage,  i  pound  of  the 
same  grain  mixture  as  in  preceding  ration  a. 
Nutritive  ratio,  1 :  7.3. 

c.  February  4  to  February  15  :  — 

Six  pounds  of  corn  ensilage,  1  pound  of  a  mixture  consisting  of 
wheat  bran  and  gluten  meal,  equal  weights. 
Nutritive  ratio,  1  : 5.7. 

d.  February  18  to  March  17  :  — 

One  and  one-half  pounds  of  corn  fodder,  1  pound  of  a  mixture 
the  same  as  in  ration  c. 
Nutritive  ratio,  1  : 4.88. 

Cost  of  Fodder  Motions  xised  in  Dloision  II. 

a.       b.        c.  d. 

Total  cost  of  feed  consumed  (cents),       .        .        1.98     171     1.83  1.56 

Manurial  value  obtainable  (cents),  .        .        .        0.71    0.50    0.97  0.89 

Netcostof  feed  (cents), 1.27     1.21    0.86  0.67 

The  customary  deduction  of  twenty  per  cent,  of  the 
manurial  value  of  the  feed  consumed  is  adopted  in  the  above 
valuation.  Net  cost  of  feed  represents  its  first  cost,  or  local 
market  value,  less  eighty  per  cent,  of  the  market  value  of 
its  manurial  constituents. 

Cost  of  Fodder  Articles  -used  in  the  Experiment, 

Rowen,  per  ton, f  15  00 

Com  ensilage,  per  ton, 2  75 

Corn  meal,  per  ton,      .......  19  00 

Wheat  bran,  per  ton,    .        .                ,        .        ,        .        .        .  17  00 

Gluten  meal,  per  ton, 23  00 

4.     Gain  ia  Live   Weight  during  the  Experiment. 

Division  I,  {1-3).     Time  of  Observation  extended  over 

152  Days, 


Lire  Weight  at  the 

Beginning  of 
the    Experiment 
I         (Pounds). 


Live  Weight  at  the 

Time  of  Killing 

t>efore  shearing 

(l*oands). 


Gain  In  Live 

Weight  daring 

the  Experiment 

(Pounds). 


One,  . 
Two,  . 
Three,  . 


79.00 

66.00 

70  75 

215.75 


118  25 

98.50 

106.50 

323  25 


39.25 

32.50 

85.75 

107.50 
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Division  IT.  (4-6).     Time  of  Observation  extended  over 
194  Days. 


LlTe  Weight  at  the 

LlTe  Weight  at  the 

Gain  In  Live 

Beginning  of 

Time  of  Killing 

Weight  during 

the  Experiment 

before  ahearing 

the  Experiment 

(Pounds). 

(Pounds). 

(Pounds). 

Four, 

67.50 

102.50 

35.00 

Five, 

66.25 

86  50 

20.50 

Six, 

78  75 

109.50 

30.75 

212.50 

298.50 

86.25 

Division  I.,  entire  lot  gained  in  live  weight  on  an  average  per  day, 
0.706  pounds. 

Division  II.,  entire  lot  gained  in  live  weight  on  an  average  per  day, 
0.445  pounds. 

TJie  Amount  of  Raw  Wool  secured  after  the  Close  of  the 
Experiments,     Division  L  (1-3). 


Live  Weight, 
with  Wool. 

Live  Weight 
after  shearing. 

Amount  of  Wool 
obtained. 

One, 

Two,         .... 
Three,       .... 

Pounds. 

118.25 

98.50 

106.50 

Pounda. 
114.38 

94.60 
102.00 

Pounds. 
3 

3 

4 

Ounces. 

14 
15 

323.25 

310.98 

12 

5 

Division  II. 

{4-6). 

Live  Weiffht. 
whh  Wool. 

Live  Weight 
after  shearing. 

Amount  of  Wool 
obtained. 

Four, 

Pounds. 
102.50 

Pounds. 
99.25 

Pounds. 
3 

Ounces. 

4 

Five, . 

. 

86.50 

82.00 

4 

8 

Six,  . 

.        . 

109.50 

105.00 

4 

8 

298.50 
i  - 

286.25 

12 

4 

Division   I.  yielded  12  pounds,  5  ounces  of  wool. 
Division  II.  yielded  12  pounds,  4  ounces  of  wool. 
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The  former  is  the  result  of  152  days  of  growth,  and  the 
latter  that  of  194  days.  Lamb  No.  5  is  a  Merino  grade ;  the 
remainder  are  Hampshire  Down  grades. 

5.     Financial  Statement. 

The  wool  was  sold  at  23  cents  per  pound,  the  pelts 
brought  12 J  cents  each. 

Division  I.  (1-3). 

The  difference  between  the  live  weights  of  the  animals  at 
the  close  of  the  experiment,  after  shearing,  and  the  dressed 
lambs,  when  sold,  amounted  on  an  average  to  44.3  per  cent. 


Yield  Dressed  Weights, 

1.  66  pounds,  at  11  cents  per  pound, 

2.  64  pounds,  at  11  cents  per  pound, 

3.  60  pounds,  at  11  cents  per  pound. 


180  pounds. 


?7  26 

5  94 

6  60 

$19  80 


Division  II,   {4-6). 

The  difference  between  the  live  weights  of  the  animals  at 
the  close  of  the  experiment,  after  shearing,  and  the  dressed 
lambs,  when  sold,  amounted  on  an  average  to  46.3  per  cent. 

Yield  Dressed  Weights. 

4.      54        pounds,  at  11  cents  per  pound,   .        .        .        f  5  94 
0.       46        pounds,  at  1 1  cents  per  pound,   .         .         .  5  06 

6.      GO. 50  pounds,  at  11  cents  per  pound,   ...  665 

160.50  pounds, 1 17  65 

Division  I, 

1.  ».  s. 

Cost  of  lamb,  .        .  .    ?4  05      |3  38      f  3  58  i 


Cost  of  feed  consumed,   .         .      4  58        3  11 


|3  58? 
4  08  S 


18  63  $6  49  17  66 

Value  received  for  meat,         .    |7  26  $5  94  |6  60 
Value  received  for  wool  and 

pelt, 1  02  1  04  1  17  j 

Value  of  obtainable  manure,  .      2  19  1  52  1  96/ 


$22  78 
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Division  II, 

4.  a.  «. 

Cost  of  lamb f  3  43  $3  39  J4  03 

Cost  of  feed  consumed,  .^     .4  64  3  03  3  82 


^  J  t22  34 


$8  07  f  6  42  $7  85 

Value  received  for  meat,         .    $5  94  $5  06  %^  Qb^ 
Value  received  for  wool  and                                            l  t25  37 

pelt, 0  89  1  17  1  17 

Value  of  obtainable  manure,  .      1  71  1  23  1  55 


f  8  54      f  7  46      f  9  37 
Difference  in  favor,  $3.03. 

6.     Conclusions. 

1.  The  well-established  superior  feeding  effect  of  a  daily- 
diet  rich  in  digestible  nitrogenous  food  constituents,  when 
raising  lambs  for  the  meat  market,  is  shown  in  a  marked 
degree  in  Division  I.,  as  compared  with  those  in  Division  II. 

2.  The  good  services  of  the  particular  fodder  rations 
used  in  case  of  the  first  division  of  lambs  is  shown  by  a  fair 
rate  of  increase  in  live  weight. 

3.  Corn  ensilage  as  a  substitute  in  part  for  rowen  has 
given  very  satisfactory  results. 

4.  The  profit  obtained  with  reference  to  both  divisions 
of  lambs  is  due  to  the  commercial  value  of  the  fertilizing 
constituents  contained  in  the  obtainable  manure.  This 
value  amounts  in  the  case  of  the  first  division  of  lambs  to 
$5.67.  To  appreciate  this  value  properly,  it  needs  to  be 
considered  that,  in  determining  the  financial  results  of  the 
experiment,  all  home-raised  fodder  articles  are  counted 
on  the  basis  of  their  retail  selling  price  in  our  vicinity. 
Sheep  are  known  to  produce  one  of  the  best  home-made 
manures. 

The  decidedly  beneficial  influence  of  a  rational  and  liberal 
system  of  stock-feeding  on  the  financial  results  of  a  mixed 
farm  management  cannot  find  its  full  expression  in  the  mere 
presentation  of  the  results  of  a  feeding  experiment,  however 
carefully  the  matter  may  be  arranged. 
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7.     Detailed  Statement  of  Feeding  Record. 


Sheep  No.  1. 


Fbbd  cohsuhvd 
(Pounds)  p«r  Dat. 

T 

111 

1^ 

11 

i 
1 

t 

•s 

3 

S5 

FEEDIXQ 
PERIODS. 

a 

1 

1 

1 

s 

5 

1 

1 

i 

11 

< 

1889- 18»0. 

Sept.  17  to  Sept.  30,   .    0.74 

Oct.  1  to  Dec.  3,         .  ;  0.60 
Dec.  17  to  Doc  31,     .  '  0.75 
Jan.  2  to  Jan.  20,         .    0.77 
Jan.  21  to  Feb.  3,        .    0.63 

0.37 
0.60 
0.75 
0.77 
0.63 

1.93 
2.52 
2.87 
1.54 

4.05 
6.29 

2.67 
3.43 
8.84 
3.82 
2.84 

0.32 
0.26 
030 
0.26 
0.02 

8.34 

13.19 

12.80 

14.69 

142.00 

1 : 4.74       86.00 
1 : 4.55      96.75 
1 : 4.59     111.00 
1 :  5.09     114.50 

1 :  6.62  ,  117.50 

! 

Total  Amount  of  Feed  consumed  from  Sept.  5, 1889y  to  Feb,  3r  1S90.* 


Dry  Matter 
(Pounds). 

Coet. 

Fertilizer 
Valae. 

104.57  pounds  wheat  bran. 

94.88 

$0  89 

$0  71 

97.07  pounds  glaten  meal, 

87.56 

1  12 

0  79 

310.00  pounds  rowen,       .... 

268.05 

2  33 

1  07 

178.50  pounds  corn  ensUage,    . 

48.42 

0  24 

0  15 

498.91 

H  58 

f  2  72 

» Includes  the  feed  during  the  12  days  preceding  the  experiment  proper. 


Poondi. 
79.00 
118.25 
39.25 
0.25 
66.00 


Live  weight  of  animal  at  beginning  of  experiment. 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment,     . 
Average  gain  in  weight  per  day,        .... 

Dressed  weight  of  animal, 

Loss  in  weight  by  dressing,        .        .     52. 25  pounds,  or  44. 19  per  cent. 
Pounds  of  dry  matter  fed  to  produce  1  pound  of  live  weight,        12.71 
Cost  of  feed  per  pound  of  live  weight  gained, .        .        .      11 .67  cents 
Net  cost  of  feed  per  pound  gained  after  deducting  20  per 
cent,  of  manurial  value, 6.11  centa 
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7.    Detailed  Statement  of  Feeding  Record — Continued. 


Sheep  No,  1. 

o§ 

^i  ~ 

o-S 

^1 

^ 

^0 

"So 

FEEDING 
raRIODS. 

111 

M 

9 

fit 

-S'S 

-1^ 

-Sg 

^:2o 

11 

^-| 

^    1 

221 

oOS 

sli 

5S£ 

a 

H 

M 

E- 

^ 

Sz; 

3 

2 

c 

1M9.I890. 

Sept.  17  to  Sept.  30,  . 

10.33 

6.17 

27.00 

- 

1 : 4.74 

84  00 

88.50 

0.82 

Oct.  1  to  Dec.  3, 

44.31 

44.31 

161.00 

1:4.56 

88.50 

105.00 

0.26 

Deo.  17  to  Dec.  31,     . 

11.25 

11.2s 

43.00 

- 

1 : 4.5V 

108.00 

112.60 

0.30 

Jan.  2  to  Jan.  20, 

14.63 

14.03 

29.25 

77.00 

1 : 6.00 

113.00 

118.00 

0.26 

Jan.  21  to  Feb.  3, 

8.88 

8.88 

- 

88.00 

1 : 5.52 

118.00 

118!25 

0.02 

Total  AmoufU  of  Feed  consumed  from  Sept.  17, 1889,  to  Feb,  3, 1890. 


99.90  pounds  wheat  bran,  equal  to  dry  matter, 
94.74  pounds  gluten  meal,  equal  to  dry  matter, 
281.00  pounds  rowen,  equal  to  dry  matter, 
178.60  pounds  com  ensilage,  equal  to  dry  matter. 

Total  amount  of  dry  matter, 


Pounds. 

90.64 

85.46 

242.98 

48.42 

467.50 


Live  weight  of  animal  at  beginning  of  experiment. 
Live  weight  of  animal  at  time  of  killing, . 
Live  weight  gained  during  experiment,     . 
Dressed  weight  at  time  of  killing. 
Loss  in  weight  by  dressing. 


Pounds. 

84.00 
.      118.25 

34.25 

66.00 

52.25  pounds  or  44.19  per  cent. 


Cost  of  Feed  consume  during  Experiment, 

99.90  pounds  wheat  bran,  at  $17.00  per  ton,   . 

94.74  pounds  gluten  meal,  at  f23.00  per  ton,  . 
281.00  pounds  rowen,  at  $15.00  per  ton,    .        .        .        . 
178.50  pounds  com  ensilage,  at  $2.75  per  ton, . 


.       to  85 

1  09 

2  11 

0  24 

f  4  29 


13.65  pounds  of  dry  matter  yielded  1  pound  of  live  weight. 

Cost  of  feed  for  production  of  1  pound  of  live  weight,  12.52  cents. 
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7.     Detailed  Statement  of  Feeding  Record  —  Continued. 
Sheep  No.  2. 


1 

b  A 

^ 

*.•« 



*i 

Fbkd  consuird 

^o 

•fe^f 

«  a 

o  . 

(Pounds)  pbr  Dat. 

1^^ 

5' 

sis 

1^' 

1 

1 

ii 

FEEDING 
PERIODS. 

i 
1 

i 

1 

3 

5 

1 

1 

1 

II 

< 

I9I»»-1«»B«. 

1 

B«pl.  17  to  Sept.  30»    * 

o.ei 

a.Bt 

l.W 

- 

3.07 

0^ 

1        4,14 

]:4.at 

Tojn 

Oct.      ItoD^,    5,    , 

051 

o.At ,  t.oa 

-    j 

330 

0.22 

10.13 

1:4.46 

B2.T& 

Bcc.    i:ioD«.  3U     . 

0^1 

*.fii 

i« 

- 

I^ 

o.ia 

le.w 

1:4.20 

90^ 

J«,     SUiJan,  a>,    , 

0.50 

tl.SO  1  O.Si 

2J3 

S.19 

0.20 

7.6& 

I :  ^m 

95.0ft 

J»n,    21  to  Feb,   ^    , 

OM 

O.ni 

- 

4.13 

2^ 

0.11 

21JS& 

1 : 5.24 

96.00 

Total  Amount  of  Feed  consumed  from  Sept.  5, 1889,  to  Feb,  5, 1890* 


Dry  Matter 
(Pounds). 

Cost. 

Fertlllxer 
Yalue. 

79.61  pounds  wheat  bran, 

72.23 

to  68 

$0  54 

72.99  pounds  gluten  meal, 

65.84 

0  84 

0  59 

188.00  pounds  rowen,        .... 

162.56 

1  41 

0  65 

130.75  pounds  corn  fodder, 

35.36 

0  18 

0  11 

335.99 

$3  11 

f  1  89 

*  Includes  tbe  feed  during  the  12  days  preceding  the  experiment  proper. 

Poands. 
Live  weight  of  animal  at  beginning  of  experiment,  .        .        .        66.00 

Live  weight  at  time  of  killing, 98.50 

Live  weight  gained  during  experiment, 32.50 

Average  gain  in  weight  per  day, 0.21 

Dressed  weight  of  animal, 64.00 

Loss  in  weight  by" dressing,       .        .     44.50  pounds, or  45.18  per  cent. 
Pounds  of  diy  matter  fed  to  produce  1  pound  of  live  weight,  .         10.34 
Cost  of  feed  per  pound  of  live  weight  gained,    .        .        .       9.57  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  20  per 
cent,  of  manurial  value, 4.92  cents. 


1891.] 


PUBLIC  DOCUMENT  — No.  33. 


81 


7.    Detailed  Statement  of  Feeding  Record — Continued. 
Sheep  No.  2. 


1=1 

a 

S  1 

1 

og  a 

1. 

"Si  •* 

FEEDIXO 
PERIODS. 

n 

o  S  s 

O  Q 

la? 

itf 

n 

-i"i 

-S^ 

<5^ 

"Sfe 

^^^ 

^1 

ati 

*  =  a 
o5  2 

l^£ 

11^ 

2ll 

?i:s 

ll 

H 

H 

H 

H 

55 

3 

5 

o 

1889.1890. 

Sept.  17  to  Sept.  SO,    . 

8  56 

4.28 

20.00 

- 

1.4.64 

67.60 

74.50 

0.50 

Oct.     1  to  Dec.    3,   . 

32.03 

32.63 

106.00 

- 

1:4.45 

74.50 

88.50 

0.22 

De^  17  to  Dec.  31,   . 

7.63 

7.63 

18.50 

- 

1:4.20 

88.50 

90.50 

0.12 

Jan.    2  to  Jan.  20,   . 

0.50 

9.50 

11.00 

55.50 

1*5.01 

91.50 

97.00 

0.29 

Jan.  21  to  Feb.    3,   . 

8.12 

8.12 

- 

67.00 

1 :  5.24 

97.00 

98.50 

O.ll 

Total  Amount  of  Feed  consumed  from  Sept.  17,  I8S9,  to  Feb.  3, 1890. 


74.94  pounds  wheat  bran,  equal  to  dry  matter, 
70.66  pounds  gluten  meal,  equal  to  dry  matter, 
168.00  pounds  rowen,  equal  to  dry  matter, 
126.50  pounds  com  ensilage,  equal  to  dry  matter, 

Total  amount  of  dry  matter, 


Ponnds. 

67.99 

63.74 

145.27 

35.36 

812.36 


Poandi 

Live  weight  of  animal  at  beginning  of  experiment,  .        .        .        67.50 

Live  weight  at  time  of  killing, 98^50 

Live  weight  gained  during  experiment, 31.00 

Di-essed  weight  at  time  of  killing,      .*       .        .        .        ,        .        54.00 
Loss  in  weight  by  dressing,        .        .    44 .  50  pounds,  or  45 .  18  per  cent. 


Cost  of  Feed  consumed  during  Experiment. 

74.94pounds  wheat  bran,  at  $17.00  per  ton,  .        .        .        .  $0  64 

70.66  pounds  gluten  meal,  at  $23  00  per  ton, ....  0  81 

168.00  pounds  rowen,  at  $15.00  per  ton, 126 

130.75  pounds  com  ensilage,  at  $2.75  per  ton,.        .  "     .        .  0  18 


$2  89 


10. 08  pounds  of  dry  matter  yielded  1  pound  of  live  weight. 

Cost  of  feed  for  the  production  of  1  pound  of  live  weight,  9.32  cents. 
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7.     Detailed  Statement  of  Feeding  Record  —  Continued. 
Sheep  No.  3. 


♦f 

fc.'XJ 

«H 

F«BD  CONSUMSD 

Is 

1U 

§g 

o 

FEEDINO 

(PODNDSj 

PBB 

Day. 

5li 
«2| 

5 

s 

li 

i 

1 

"3 

i 

ll 

PERIODS. 

a 

9 

1 

s 

o 

m 

=1 

ri 

5 

o 

& 

o 

£ 

}zj 

< 

188».189«. 

Sept.  17  to  Sept.  30,   . 

0.71 

0.85 

1.06 

- 

2.65 

0.30 

8.83 

1 : 4.78 

79.25 

Oct. 

1  to  Dec.    3,   ■ 

0.64 

0.64 

2.37 

- 

8.21 

0.17 

18.88 

1:4.67 

88.75 

Dec. 

17  to  Doc.  31,  . 

0.63 

0.63 

2.00 

- 

2.87 

0.80 

9.57 

1:4.42 

97.25 

Jan. 

2  to  Jan.  20,   . 

0.62 

0.62 

1.08 

3.07 

2.88 

0.26 

11.08 

1.4A)7 

100.75 

Jao. 

21  to  Feb.     3,   . 

0.58 

0.58 

- 

5.02 

2.41 

0.18 

13J0 

1:5.20 

106.00 

Total  Amount  of  Feed  consumed  from  Sept,  5, 1889,  to  Feb.  3, 1890* 


Dry  Matter 
(Pound*). 

Coat. 

Fertnixer 
Value. 

95.79  pounds  wheat  bran. 

86.91 

fO  81 

10  65 

88.49  pounds  gluten  meal, 

79.82 

1  02 

0  72 

274.25  pounds  ro wen,        .... 

237.14 

2  06 

0  95 

149.00  pounds  com  ensilage,    . 

40.23 

0  19 

0  12 

444.10 

$4  08 

#2  44 

•  Includes  the  feed  during  12  days  preceding  the  experiment  proper. 

rounds. 

Live  weight  of  animal  at  beginning  of  experiment,    .        .        .      71.00 

Live  weight  at  time  of  killing 106.50 

Live  weight  gained  during  experiment, 35.50 

Average  gain  in  weight  per  day, 0.23 

Dressed  weight  of  animal,    .        .        .        .  .        .        .60.00 

Loss  in  weight  by  dressing,          .        .46.50  pounds,  or  43.66  per  cent 
Pounds  of  dry  matter  fed  to  produce  1  pound  of  live  weight,     .      12.51 
Cost  of  feed  per  pound  of  live  weight  gained,     .        ,        .11.49  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  20  per 
cent  of  manurial  value, 6.00  cents. 
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7.    Detailed  Statement  of  Feeding  Record —  Continaed. 
Sheep  No.  3. 
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Sept  17  to  Sept.  30,   . 

0.92 

4.9« 

27  50 

- 

14.78 

78  25 

82.50 

0.30 

Oct.     1  to  Dec.    8,   . 

41.06 

41.00 

151.50 

- 

1:4.67 

82.50 

93.50 

0.17 

Dee.  17  to  Dec.  31,   . 

9.60 

9.50 

30.00 

- 

1:4.42 

95.00 

99.50 

0.30 

Jan.    2  to  Jan.  20.   , 

11.87 

11.87 

20.50 

58.25 

1-4.97 

99.00 

104.00 

0.26 

Jan.  21  to  Feb.    3,    . 

8.12 

8.12 

- 

70.25 

1:5.29 

104.00 

106.50 

0.18 

ToUd  Amount  of  Feed  consumed  from  Sept.  17, 1889,  to  Feb.  3, 1890. 

Ponnds. 

91 .  12  pounds  wheat  bran,  equal  to  dry  matter, .        .        .        .      82.67 
86.16  pounds  gluten  meal,  equal  to  dry  matter,         .        .        .      77.72 

252.25  pounds  rowen,  equal  to  diy  matter, 218.12 

149.00  pounds  corn  ensilage,  equal  to  dry  matter,      .        .        .      40.23 

•  ^— —— ^-^ 

Total  amount  of  dry  matter, 418.74 

Poandfl. 

Live  weiglit  of  animal  at  beginning  of  experiment,    .        .        .      78.25 

Live  weight  at  time  of  killing, 106  60 

Live  weight  gained  during  experiment, 28.25 

Dressed  weight  at  time  of  killing, 60.00 

Loss  in  weight  by  dressing, .        ,        .46.50  pounds,  or  43.60  per  cent 

Cost  of  Feed  consumed  during  Experiment. 

9l.l2pounds  wheatbran,  atfl7.00per  ton,     .        .        .        .  'fO  77 

86. 16  pounds  gluten  meal,  at  $23.00  per  ton,    .        .        .        .  0  99 

252.25  pounds  rowen,  at  $15.00  per  ton, 189 

149.00  pounds  com  ensilage,  at  $2.75  per  ton,    .        .        ,        .  0  20 

$3  85 

U.82  pounds  of  dry  matter  yielded  1  pound  of  live  weight. 

Cost  of  feed  for  the  production  of  1  pound  of  live  weight,  13.59  cents. 
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7.    Detailed  Statement  of  Feeding  Record  —  Continaed. 
Sheep  No.  4, 
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PEB  Day. 
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^ 

5 

0S 

O 

O 

04 
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St 

^ 

< 

1S89-1AM. 

Sept.  17  U>  Dec. 

s. 

QM 

0.11 

0.05 

2.50 

- 

- 

2.84 

0.13 

21.85 

1   6.W 

82.00 

Dec.  17  to  Dec. 

31, 

0.58 

0.12 

OUM 

\.Vl 

- 

- 

2.37 

0.02 

118.50 

1   7  01 

89  75 

Jan.     2  to  Jan. 

20. 

0.68 

0.12 

QM 

1.16 

2X)5 

- 

2.22 

0.14 

15.86 

1:7.30 

91.50 

Feb.     4  to  Feb. 

15. 

- 

0.50 

0.50 

- 

5.87 

- 

2.43    0.33 

7.36 

1:6.76 

08.50 

Feb.  18  to  Mar. 

n, 

- 

0.55 

0.55 

- 

- 

1.59 

2.27    0.03 

76.67 

1:4.88 

101.50 

Total  Amount  of  Feed  consumed  from  Sept.  5, 18S9,  to  March  1 7,1890,* 


Dry  Matter 
(Pound.). 

Cost 

Fertiltoer 
Value. 

78.21  pounds  com  meal,  .... 

69.09 

to  75 

•0  25 

41.99  pounds  wheat  bran. 

38.10 

0  36 

0  28 

32.25  pounds  gluten  meal,       t 

29.09 

0  37 

0  26 

305.50  pounds  rowen,        .... 

264.16 

2  70 

1  06 

185.75  pounds  com  ensilage,     . 

50.25 

0  26 

0  14 

54.00  pounds  com  fodder, 

42  23 

0  20 

0  14 

492.92 

t4  64 

t2  13 

*  Inclades  the  feed  daring  12  days  preceding  the  experiment  proper. 

Live  weight  of  animal  at  beginning  of  experiment,  .        .        .        67  50 

Live  weight  at  time  of  killing, 102.25 

Live  weight  gained  during  experiment, 34.75 

Average  gain  in  weight  per  day,         .        .        .        .  '      .        .  0.18 

Dressed  weight  of  animal, 54.00 

Loss  in  weight  by  dressing,         .        .     48.25  pounds,  or  47.19  per  cent 
Pounds  of  dry  matter  fed  to  produce  1  pound  of  live  weight,    .        14.19 
Cost  of  feed  per  pound  of  live  weight  gained,    .        .        .      13.35  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  20  per 
cent,  of  manurial  value, 8.46  cents. 
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7.    Detailed  Statement  of  Feeding  Record — Continued. 
iSAeep  No.  4. 
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Sept.  17  to  Dec.    3, 

41.B8 

4.10 

8.38 

- 

- 

200.00 

1:6.99 

74.60 

85.00 

0.13 

Dec.  17  to  Deo.  31, 

8.65 

0.87 

1.73 

- 

- 

29  60 

1 : 7.01 

90.00 

90.26 

0.02 

Jan.     2  to  Jan.  20, 

10.96 

1.10 

2.10 

89.00 

- 

22.00 

1:7.30 

90.00 

92.76 

0.14 

Feb.     4  to  Feb.  16, 

- 

6.00 

6.00 

68.00 

- 

- 

1:6.76 

96.60 

100  JK) 

0.83 

Feb.  18  to  Mar.  17, 

- 

15.50 

15.50 

- 

44.60 

- 

1:4.88 

101.60 

102.26 

0.03 

Total  Amount  of  Feed  consumed  from  Sept.  1 7, 1889,  to  March  1 7, 1890. 


75.52  pounds  com  meal,  equal  to  dry  matter,    . 

31.98  pounds  gluten  meal,  equal  to  dry  matter, 

41.45  pounds  wheat  bran,  equal  to  dry  matter, . 
283.50  pounds  rowen,  equal  to  dry  matter, 
185.75  pounds  com  ensilage,  equal  to  dry  matter, 

54.00  pounds  com  fodder,  equal  to  dry  matter, 

Total  amount  of  dry  matter. 


Pouodf. 

66.71 
28.85 
37.61 
245.14 
50.25 
42.23 

470.79 


Poand«. 
Live  weight  of  animal  at  beginning  of  experiment,  .        .        .        74.50 

Live  weight  at  time  of  killing, 102.25 

Live  weight  gained  during  experiment, 27.75 

Dressed  weight  at  time  of  killing, 54.00 

Loss  in  weight  by  dressing,         .        .     48  25  pounds,  or  47.19  per  cent 


Ck>8t  of  Feed  consumed  during  Experiment, 
75^2  pounds  com  meal,  at  f  19  00  per  ton, 
31.98  pounds  gluten  meal,  at  f  23.00  per  ton, 
41  45  pounds  wheat  bran,  at  f  17.00  per  ton, 
283  50  pounds  rowen,  at  $15.00  per  ton, 
185.75  pounds  com  ensilage,  at  $2.75  per  ton, 
64.00  pounds  com  fodder,  at  $7.50  per  ton. 


JbJjm^tHtiJH/ 

.      $0  72 

.        0  37 

0  35 

2  13 

0  26 

0  20 

14  03 


16.97  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight. 

Cost  of  feed  for  the  production  of  1  pound  of  live  weight,  14.50  cents. 
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7.    Detailed  Statement  of  Feeding  Record  —  Continaed. 
She^  No.  5. 


F»«D    CONSnMVD 

(Pounds)  pbb  Dat. 

I! 

111 
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FEEDING 
PERIODS. 
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5 

a 
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1 

1 

1 

5 

a 

1 

1 

1 

ll 

< 

1989.  ISM. 

Sept.  17  lo  Dec. 

3, 

0.40    0.08 

0.04 

1.80 

- 

- 

2.02 

0.12 

16.83 

1:«M 

72.75 

Dec.   17  to  Dec. 

31, 

0.39 

0.08    0.04 

1.47 

- 

- 

1.72 

-0.23 

- 

1:1M 

76.75 

Jan.     2  to  Jan. 

20, 

0.41 

0.08    0.04 

0.63 

2.94 

- 

1.70 

0.36 

4.72 

1:9M 

79.00 

Feb.     4  to  Feb. 

15, 

- 

0.38    0.39 

- 

3.50 

- 

1.65 

0.25 

6.60 

l-.iJSl 

84.25 

Feb.  18  to  Mar. 

17. 

- 

0.43    0.43 

- 

- 

0.03 

1^2 

-0.02 

- 

1:*M 

88.76 

Total  Amount  of  Feed  consumed  from  Sept.  5, 18S9,  to  March  1 7, 1890* 


Dry  Matter 
(Pounds). 

OosL 

rcrtillicr 
Value. 

69.85  pounds  corn  meal, . 

52.87 

fO  57 

to  19 

33.32  pounds  wheat  bran, 

30.23 

0  29 

022 

25.42  pounds  gluten  meal, 

22.93 

0  29 

0  20 

203.50  pounds  rowen,       .        . 

17^.97 

1  53 

0  70 

166.00  pounds  com  ensilage,    . 

44.90 

0  23 

0  13 

31.50  pounds  com  fodder. 

24.74 

0  12 

008 

351.64 

»3  03 

fl52 

*  Includes  the  feed  during  12  days  preceding  the  experiment  proper. 

'  Founds. 

Live  weight  of  animal  at  beginning  of  experiment,  .        .        .       66.25 

Live  weight  at  time  of  killing, 86.50 

Live  weight  gained  during  experiment, 20.25 

Average  gain  in  weight  per  day, 0. 10 

Dressed  weight  of  animal, 46.00 

Loss  in  weight  by  dressing,        .        .      40 .  50  pounds,  or  46 .  82  per  cent 
Pounds  of  dry  matter  fed  to  produce  1  pound  of  live  weight,  .       17.86 
Cost  of  feed  per  pound  of  live  weight  gained,  .        .        .      14.96  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  20 
per  cent,  of  manurial  value, 8.94  cents. 
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7.    Detailed  Statement  of  Feeding  Becord  —  Continued. 
Sheqa  No.  5. 
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1 

Sept.  17  to  Dec.    3, 

31.00 

d.io 

6.20 

- 

- 

140.50   1:6.99 

66.25 

75.50 

0.12 

Dec  17  to  Dec.  31, 

6.87 

0.50 

1.17 

- 

- 

22  00   1:7.00 

77.50      74.00 

-0.23 

Jan.     2  to  Jan.  20, 

7.70 

0.77 

1.54 

54.00 

- 

10.00   1:8.58 

75.00 

81.75 

0.36 

Feb.    4  to  Feb.  15. 

_ 

4.63 

4.63 

42.00 

- 

- 

1:5.37 

83.00 

86.00 

0.25 

Feb.  19  to  Mar.  17. 

12.13 

12.13 

- 

26.00 

- 

1:4.53 

87  00 

86.50 

-0.02 

ToiaX  Amount  of  Feed  consumedfrom  Sept,  1 7, 188  9  y  to  March  1 7, 1890. 


57 .  16  pounds  com  meal,  equal  to  dry  matter,  . 

25. 15  pounds  gluten  meal,  equal  to  dry  matter, 

82.78  pounds  wheat  bran,  equal  to  dry  matter, 
182.50  pounds  rowen,  equal  to  dry  matter, 
166.00  pounds  com  ensilage,  equal  to  dry  matter, 

31.50  pounds  com  fodder,  equal  to  diy  matter, 

Total  amount  of  dry  matter. 


Pounds. 
50.49 
22.69 
29.74 
157.81 
40.90 
24.74 

330.37 


Poandf. 
Live  weight  of  animal  at  beginning  of  experiment,  .        .        .        66 .  25 

Live  weight  at  time  of  killing, 86.50 

Live  weight  gained  during  experiment, 20.25 

Dressed  weight  at  time  of  killing, ,        46.00 

Loss  in  weight  by  dressing,         .        ,     40.50  pounds,  or  46.82  per  cent. 


Cost  of  Feed  consumed  during  Experiment, 
57.16  pounds  com  meal,  at  $19.00  per  ton, 
25.15  pounds  gluten  meal,  at  #23.00  per  ton, 
32.78  pounds  wheat  bmn,  at  $17.00  per  ton, 

182.50  pounds  rowen,  at  $15.00  per  ton,      . 

166.00  pounds  com  ensilage,  at  $2.75  per  ton, 
31.50  pounds  com  fodder,  at  $7.50  per  ton. 


$0  54 

0  29 

0  28 

1  37 

0  23 

0  12 

$2  83 


16.81  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight. 

Cost  of  feed  for  the  production  of  1  pound  of  live  weight,  13.98  cents. 
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7.    Detailed  Stalement  of  Feeding  Record — Coatinued. 
SJieep  No.  6. 


Feed  coksuxbd  (Pounds) 
PBB  Day. 
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Sept.  17  to  Dec.   8, 
Dec.  17  to  Dec.  31, 
Jan.     2  to  Jan.  20, 
Feb.    4  to  Feb.  15, 
Feb.  18  to  Mar.  17, 

0.48 
0.56 
0.48 

0.10 
O.ll 
O.IO 
0.50 
0.55 

0.05 
006 
0.06 
0.50 
0.55 

2.21 
2.20 
0.97 

- 

1.89 
5.42 

1.38 

2.47 
2.54 
1.91 
2.37 
2.10 

0.17 
0.23 
0.16 
0.21 

14.58 
11.05 
11.94 
11.29 

1:699 
1:7.00 
1:7.90 
1:6.68 
1 : 4.70 

91.2S 
99.50 
102.00 
107.50 
108.00 

Total  Amount  of  Feed  consumed  from  Sept.  5, 1889,  to  March  1 7, 1890.* 

Dry  Matter 
(Pound.). 

Cost. 

FertlUacr 
Value. 

71.31  pounds  com  meal, . 

62.99 

10  68 

f  0  23 

40.61  pounds  wheat  bran, 

36.85 

0  35 

0  27 

31.55  pounds  gluten  meal. 

28.45 

0  36 

0  25 

264.60  pounds  rowen,        .... 

228.71 

1  98 

0  92 

193.50  pounds  com  ensilage,    . 

52.34 

0  27 

0  15 

43.50  pounds  com  fodder,       .        ... 

34.40 

0  17 

Oil 

443.74 

$3  81 

f  1  93 

*  Includes  the  feed  during  12  days  preceding  the  experimeDt  proper. 

Foundi. 
Live  weight  of  animal  at  beginning  of  experiment,  .        .        .        79.00 

Live  weight  at  time  of  killing, 109.50 

Live  weight  gained  during  experiment, 30.50 

Average  gain  in  weight  per  day, 0.16 

Dressed  weight  of  animal, 60.50 

Loss  in  weight  by  dressing,        .        .        .49  pounds,  or  44.75  per  cent 
Pounds  of  dry  matter  fed  to  produce  1  pound  of  live  weight,  .        14.55 
Cost  of  feed  per  pound  of  live  weight  gained,  •        .        .      12.49  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  20  per 
cent,  of  manurial  value, 7.44  cents. 
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'.    Detailed  Statement  of  Feeding  Record  —  Concluded. 
Sheep  No.  6. 
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to  Dec. 

3. 

37.10 

3.71 

7.43 

- 

- 

172.00 

1:6.99 

83.25 

96.75 

0.17 

to  Dec. 

31, 

8.46 

0.85 

1.69 

- 

- 

33.00 

1:7.00 

98.00 

101.50 

0.23 

to  Jan. 

20, 

9.13 

0.91 

1.83 

36.00 

- 

18.50 

1 :  7.90 

100.50 

103.50 

0.16 

to  Feb. 

15, 

fl.OO 

6.00 

65.00 

- 

- 

1 : 6.«8 

106.50 

108.00 

0.21 

to  Mar. 

n. 

- 

15.50 

15.50 

- 

38.50 

- 

1 : 4.70 

109.50 

109.50 

- 

\mouni  of  Feed  consumed  from  Sept.  1 7, 1889,  to  March  1 7, 1890. 


pouDds  corn  meal,  equal  to  dry  matter, 
pounds  gluten  meal,  equal  to  dry  matter, 
pounds  wheat  bran,  equal  to  dry  matter, 
pounds  rowen,  equal  to  dry  matter, 
pounds  corn  ensilage,  e<iual  to  dry  matter, 
pounds  com  fodder,  equal  to  dry  matter, 

>tal  amount  of  diy  matter,         .        .        .        , 

eight  of  animal  at  beginning  of  experiment, . 
eight  at  time  of  killing,    .... 
eight  gained  during  experiment, 
d  weight  at  time  of  killing, 
I  weight  by  dressing. 


Pounds. 

60.61 
28.21 
36.36 
209.69 
52.34 
34.40 

421.61 

Pounds. 
83.25 
109.50 
26.25 
60.50 


.  49  pounds,  or  44.75  per  cent. 


t 


Cost  of  Feed  consumed  during  Experiment 
pounds  corn  meal,  at  ^19.00  per  ton, 
pounds  gluten  meal,  at  $23.00  per  ton, 
pounds  wheat  bran,  at  $17.00  per  ton, 
pounds  rowen,  at  $15.00  per  ton,    , 
pounds  com  ensilage,  at  $2.75  per  ton, 
pounds  com  fodder,  at  $7 .50  per  ton. 


f  0  65 

0  36 

0  34 

1  82 

0  27 

0  17 

$3  61 


)ounds  of  dry  matter  fed  yielded  1  pound  of  live  weight 

!  feed  for  the  production  of  1  pound  of  live  weight,  13.75  cents. 
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The  composition  of  the  fodder  articles  used  during  the 
experiment  is  the  same  as  of  those  in  preceding  feeding 
records  used  during  the  corresponding  months  of  the  year. 


Essential  Fertilizing  Constituents. 
Nttrogen,  17  cents  per  ponnd ;  phosphoric  acid,  6  cents ;  potassium  oxide,  4^  cents. 


Wheat 

Oluteu 

Corn 

Cofn 

Cora 

Bran. 

Meal. 

Rowen. 

Ensilage. 

MeaL 

Fodder. 

Moisture  at  100**  C,     . 

9.27 

9.80 

13.53 

72.95 

88.33 

20.42 

Nitrogen,     . 

2.545 

4.510 

1.790 

0.33 

1,479 

1.058 

Phosphoric  acid,  . 

2.900 

0..392 

0.351 

0.138 

0.713 

0.510 

Potassium  oxide, . 

1.637 

0.049 

0.462 

0.301 

0.430 

0.760 

Valuation  per  ton. 

*13  60 

f  16  18 

16  92 

»1  56 

16  27 

t4  89 
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m.     Feeding  Experiments  with  Young  Pigs. 

General  remarks  on  feeding  experiments  with  young  pigs, 
ed  in  the  preceding  report,  1889. 

Feeding  experiments  with  pigs,  1800.  Medium  Yorkshire. 
Feeding  experiments  with  pigs,  1800.  Medium  Yorkshire 
rade  Chester  White. 


8ome  General  Remarks  on  raising   Young  Pigs 
for  the  Meat  Market. 

planning  our  experiments  for  raising  young  pigs  for 
leat  market,  it  was  proposed  at  the  outset  (1884)  to 
le  our  inquiry,  for  the  present,  in  particular  to  the 
ring  question  :  — 

w  can  we  most  profitably  dispose  of  two  by-products 
5  dairy,  —  skim-milk  and  creamery  buttennilk,  — as  a 
tuent  of  the  daily  diet  of  young  pigs  raised  for  the 
market  ? 

>m  our  preceding  reports  in  this  connection,  it  will  be 
that  we  consider  tioo  conditions  on  fanns,  namely,  a 
supply  of  either  home-made  skim-milk  or  of  creamery 
•milk,  or  a  limited  one^  when  making  up  the  fodder 
nation  for  the  daily  diet  of  the  animals  on  trial, 
the  first  requirement  of  an  economical  diet  for  any 
of  fann  live  stock  consists  in  a  desirable  nutritive 
iter  of  the  feed,  suitable  to  the  kind,  the  condition  and 
irpose  of  the  animal  on  trial,  it  became  our  first  aim 
ain,  in  all  cases,  as  far  as  practicable,  a  corresponding 
ive  character  of  the  different  fodder  combinations  to  be 


#     . 


% 


8  circumstance  was  secured  in  the  following  way : 
5ver  a  liberal  supply  of  either  kmd  of  waste  milk  was 
ad,  the  subsequently  first  stated  course  of  compound- 
e  daily  diet  of  the  pigs  was  adopted  ;  while,  in  case  of 
ited  supply  of  either  kind  of  milk,  the  second  mode 
sen  practiced,  to  provide  for  the  increasing  call  for  a 
le  feed.  In  case  of  the  use  of  grain  feed,  water  has 
the  place  of  milk  for  diffusing  the  latter  when  fed. 


92  AGRICULTURAL  EXPERTMRNT  STATION.  [Jan. 


I. 


Live  Wbioht  of  Akimal. 

Corn  Meal,  Skim-milk. 

20  to    70  pounds,  . 

70  to  130  pounds,  . 

130  to  200  pounds,  . 

2  ounces  for  every  quart  of  milk  consumed. 
4  ounces  for  every  quart  of  milk  consumed. 
6  ounces  for  every  quart  of  milk  consumed. 

II. 


Grain  Mixturk  to  Supplbmext  Skimhilk  axd 
CoHK  Mkai.. 

GInten  Meat 
(Weight  ParU.) 

Wheat  Bran. 
(Weight  Part*.) 

CornMeaL 
(Weight  Parts.) 

20  to    70  pounds,   . 

70  to  130  pounds,   . 

130  to  200  pounds,   . 

2 

1 
1 

1 
1 
1 

1 
2 

Live  Weight  of  Akimal. 

20  to    70  pounds,    < 

70  to  130  pounds,    } 

130  to  200  pounds,    \ 


NatriUve  Character  of  the  Feed  In  Both  Inatanoea. 

1  digestible  nitrogenous  organic  constituent 
2.8-3  non-nitrogenous  organic  constituents. 
1  digestible  nitrogenous  organic  constituent. 
3.6-4  non-nitrogenous  organic  constituents. 
1  digestible  nitrogenous  organic  constituent. 
4.5-5  non-nitrogenous  organic  constituents. 


Our  observations  in  this  connection  with  the  management 
of  twelve  feeding  experiments,  lead  to  the  following  sug- 
gestions regarding  a  proper  course  of  raising  pigs  for  the 
meat  market :  — 

1.  Begin  as  early  as  practicable,  with  a  well-regulated 
system  of  feeding.  During  the  moderate  season,  begin 
when  the  animals  have  reached  from  eighteen  to  twenty 
pounds  in  live  weight;  in  the  colder . seasons,  when  they 
weigh  from  twenty-five  to  thirty  pounds. 

2.  The  feed  for  young  pigs  during  their  earlier  stages  of 
growth  ought  to  be  somewhat  bulky,  to  promote  the  exten- 
sion of  their  digestive  organs,  and  to  make  them  thereafter 
good  eaters.     A  liberal  supply  of  skim-milk  or  buttermilk, 
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I  periodical  increase  of  corn  meal,  beginning  with  two 
s  of  corn  meal  per  quart  of  milk,  has  given  us  highly 
ictory  results. 

Change  the  character  of  the  diet,  at  certain  stages  of 
h,  from  a  rich  nitrogenous  diet  to  that  of  a  wider  ratio 
en  the  digestil)le  nitrogenous  and  non-nitrogenous  food 
tuents  of  the  feed.  Begin,  for  instance,  with  two 
8  of  com  meal  to  one  quart  of  skini-milk ;  when  the 
1  has  reached  from  sixty  to  seventy  pounds,  use  four 
s  per  quart;  and  feed  six  ounces  of  meal  per  quail; 
its  live  weight  amounts  to  from  one  hundred  and 
y  to  one  hundred  and  thirty  pounds.  The  superior 
ig  eflfect,  noticed  in  case  of  one  and  the  same  diet  dur- 
le  earlier  stages  of  growth,  will  not  infrequently  be 

to  decrease' seriously  during  later  stages. 

It  is  not  good  economy  to  raise  pigs  for  the  meat 
it  to  an  exceptionally  high  weight.  To  go  beyond  from 
undred  and  seventy-five  to  one  hundred  and  eighty 
Is  is  only  advisable  when  exceptionally  high   market 

for  dressed  pork  can  be  secured.  The  quality  of  the 
is  also  apt  to  be  impaired  by  an  increased  deposition  of 
The  power  of  assimilating  food,  and  of  converting  it  m 
momical  way  into  an  increase  of  live  weight,  decreases 
he  progress  of  age. 

It  pays  well,  as  far  as  the  cost  of  feed  is  concerned, 
)tect  the  animals  against  the  extremes  of  the  season. 
Qg  experiments  carried  on  during  moderate  seasons 
ore  profitable  than  those  carried  on,  under  otherwise 
ponding  circumstances,  during  the  winter  season. 
•  experiments  previous  to  1890  have  been  carried  on 
nixed  breeds  of  a  more  or  less  doubtful  parentage, 
n  the  past  year  we  began  to  compare  thoroughbreds  of 
3t  breeds  with  each  other  or  with  grades  of  known 
.  The  subsequent  pages  contain  a  description  of  two 
iments,  —  one  with  medium  Yorkshires,  the  other  with 
m  Yorkshires  and  grade  Chester  Whites. 
)ther  experiment  with  throughbreds — Berkshire,  Tam- 
,  small  Yorkshire  and  Poland  China  —  is  finished  ;  the 
3  will  be  published  in  connection  with  a  second  one  of 
me  character  as  soon  as  the  latter  is  closed. 


\ 
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)  calculations  included   in  the  above   summary  were 
upon  the  following  valuations  per  ton  :  — 


Cost 


deal, 

meal,      .... 
nilk  (10  per  cent,  solids), 
milk  (7  to  8  per  cent,  solids), 
,nd  cob  meal,    . 

bran,       .... 
I  meal,       .... 


924  00 

30  00 

1.8    cts.  gal. 

137    "     " 

$20  70 

22  50 

22  50 


Manarlal 
Valoe. 


$7  97 

6  21 
2  25 
1  74 
6  06 
13  51 
17  49 


2.     Eleventh  Feeding  Experiment  with  Pigs. 

ed,  medium  Yorkshire;  feed,  skim-milk,  corn  meal,  wheat 
md  gluten  meal ;  time,  Sept.  10,  1889,  to  March  3,  1890. 

''e  pigs,  sows,  weighing  at  the  beginning  of  the  experi- 
from  18.5  to  21  pounds  each,  served  for  our  observa- 
The  systematic  feeding  began  Sept.  10,  1889,  and 
\  March  3,  1890,  lasting  thus  175  days.  The  live 
it  gained  during  that  time  varied  in  case  of  different 
lis  from  160.75  to  178  pounds,  with  a  daily  average 
of  .97  pound. 

e  daily  consumption  of  skim-milk  during  the  entire 
iment  was  limited  to  5  quarts  per  head,  with  the 
)tion  of  the  first  ten  days,  when  but  4  quarts 
called  for.  Two  ounces  of  corn  meal  were  added  to 
'  quart  of  skim-milk  consumed,  to  complete  the  daily 
br  that  period.  The  additional  supply  of  food  needed 
Qsequence  of  the  growth  of  the  animal  was  composed 
mixture  of, — 


I. 


Wheat  bran,  one  weight  part. 
Gluten  meal,  two  weight  parts. 


ming  with  a  daily  ration  of  the  mixture  of  6  ounces 
bead,  and  increasing  the   quantity  gradually  until  it 


P' 


ft 


^ 
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reached  to  from  30  to  36  ounces.  This  point  was  obtained 
at  the  close  of  the  second  month  of  the  observation, 
November  11.  The  live  weights  of  the  different  animals 
varied  at  that  time  from  85  to  95  pounds.  The  nutritive 
ratio,  i.  e.,  the  relative  proportion  of  the  digestible  nitrogen- 
containing  organic  constituents  and  non-nitrogen-containing 
organic  constituents,  calling  the  former  one,  in  the  daily 
fodder  ration,  remained  practically  the  same  during  the  first 
two  months  (1 :  3). 

The  composition  of  the  grain  feed  was  changed  at  the 
stated  advance  in  the  growth  of  the  animal,  while  the  daily 
quantity  of  skim-milk  per  head  remained  the  same  as 
before,  —  5  quarts.  The  above  specified  grain  mixture  (I.) 
was  simply  replaced  by  the  following, — 

C  Com  meal,  four  weight  parts. 
II.  <  Wheat  bran,  one  weight  part. 
C  Gluten  meal,  one  weight  part. ' 

beginning  with  a  daily  average  ration  of  32  to  36  ounces 
per  head,  and  closing  with  one  of  42  to  45  ounces,  December 
30,  when  their  respective  live  weights  varied  from  125  to 
130  pounds. 

The  subsequent  change  in  the  composition  of  the  daily 
diet  consisted  in  an  increase  of  the  proportion  of  the  com 
meal  in  the  daily  grain  feed.  The  daily  quantity  of  skim- 
milk,  5  quarts,  remained  the  same  to  the  end  of  the  experi- 
ment. An  amount  of  water  was  added  sufficient  to  satisfy 
the  thirst  of  the  animal.  The  new  grain  mixture  (III.) 
consisted  of, — 

r  Cora  meal,  six  weight  parts. 
III.  <  Wheat  bran,  one  weight  part. 
C  Gluten  meal,  one  weight  part. 

The  amount  consumed  per  day  rose  to  48  ounces  per 
head  in  some  instances,  toward  the  close  of  the  experi- 
ment. 

The  entire  management  of  the  feeding  was  divided,  as 
will  be  noticed,  into  three  periods,  as  far  as  the  nutritive 
character  of  the  daily  diet  was  concerned  :  — 


■] 
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Live  Weight. 


Natritive  Ratio. 


20  to  90  pounds, 


90  to  130  pounds, 


130  to  200  pounds. 


C 


digestible  nitrogenous   organic   con- 
stituent. 
3  non-nitrogenous  organic  constituents. 


!1  digestible  nitrogenous  organic  con- 
stituent. 
3  8    non-nitrogenous  organic  constitu- 
ents. 

^1  digestible  nitrogenous   organic  con- 
I      stituent 

j  4.25  non-nitrogenous  organic  constitu- 
I4P  ents. 


Conclusions  deducted  from  the  Results  obtained. 

The  amount  of  dry  organic  matter  contained  in  the 
consumed  per  pound  of  dressed  pork  secured  varies  in 
of  different  animals  from  3.80  to  3.99  pounds,  the 
being  3.87  pounds. 

The  total  cost  of  the  feed  consumed  for  the  production 
le  pound  of  dressed  pork  secured  varies  in  case  of 
ent  animals  from  5.43  to  5.72  cents,  with  a  mean  of 
cents. 

The  total  cost  of  the  entire  feed  consumed  during  our 
ixpenment  XI.  amounts  to  $39.  The  total  market  value 
s  entire  amount  of  the  essential  fertilizing  constituents 
lined  in  the  feed  consumed  amounts  at  current  market 
s  to  $19.92.  In  making  the  customary  liberal  allow- 
of  30  per  cent,  for  the  loss  sustained  in  nitrogen, 
phoric  acid  and  potassium  oxide,  in  consequence  of  the 
ition  of  flesh  and  bone  in  the  growing  animals,  it  will 
Dticed  that  the  obtainable  manurial  value  of  the  feed 
imed  amounts  still  to  $13.94,  which  sum  is  fairly  equal 
e-third  of  the  original  cost  of  the  entire  feed  used,  or 
cents  per  pound  of  dressed  pork  produced  (702.75 
ds). 

As  the  first  cost  of  the  feed  consumed  for  the  pro- 
Dn   of   one  pound  of  dressed   pork  amounted  on  an 
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average  to  5.55  cents,  and  as  the  available  manurial  va 
the  feed  for  the  same  weight  of  dressed  pork  prodm 
equal  to  1.98  cents,  it  will  be  seen  that  the  average  ne 
of  the  feed  consumed  amounted  to  3.57  cents  per  poi 
dressed  pork  produced. 

5.  Comparing  the  financial  results  of  the  experimen 
under  discussion  with  those  of  an  earlier  experiment  o! 
(IV. ) ,  adopting  for  that  purpose  in  both  the  same  n 
price  for  the  fodder  articles  consumed,  and  allowing 
same  time  a  corresponding  selling  price  for  the  di 
pork  produced,  no  material  difference  can  be  pointer 
During  our  earlier  experiment^  ^rn  meal  sold  at  $2 
wheat  bran  $22.50 ;  during  our  previously  described  e; 
ment  com  meal  sold  at  $19  and  wheat  bran  at  $16.5 
ton ;  skim-milk  and  gluten  meal  were  charged  alike  ir 
experiments.  In  the  earlier  experiment  the  net  cost  ( 
feed  consumed  for  the  production  of  one  pound  of  di 
pork  was  4.20  cents,  and  in  our  recent  experimei 
above  stated,  3.57  cents.  The  difference  of  .63  ce 
favor  of  the  recent  trial  is  essentially  due  to  contemp 
lower  market  prices  of  corn  meal  and  wheat  bran. 

For  further  details,  see  statements  upon  a  few  subse 
pages. 


Feeding  Record  of  Pigs. 
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FEEDING  FSHIODS. 
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Sept.  10  to  Sept.  30, . 

11.63 

03.00 

- 

- 

1:3.05 

20.75 

88.00 

Oct.     1  to  Nov.  11, . 

26.25 

210.00 

20.71 

41.42 

1:2.W 

38.00 

90.50 

Nov.  12  to  Deo.  90, . 

73.52 

245.00 

18.38 

18.38 

1:3.81 

90.50 

183.50 

Dec.  81  to  Mar.    d, . 

120.12 

334.00 

20.02 

20.02 

1:4.06 

183.50 

187.75 
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imount  of  Feed  consumed  from  Sept.  10, 1889,  to  March  3, 1890. 

Ponndf. 

pounds  com  meal,  equal  to  dry  matter,  ....  204.50 
quarts  skim-milk,  equal  to  dry  matter,  ....  195.60 
pounds  wheat  bran,  equal  to  dry  matter,  .  .  .  .53.63 
pounds  gluten  meal,  equal  to  dry  matter, .        .        .        .      72.00 

>tal  amount  of  dry  matter, 525.73 

Poandf. 

reight  of  animal  at  beginning  of  experiment,    .        .        .      20.75 

reight  at  time  of  killing, 187.75 

weight  gained  during  experiment, 167.00 

id  weight  at  time  of  killing, 155.50 

Q  weight  by  dressing, .  .  .  32.25  pounds,  or  17.18  per  cent, 
xi  weight  gained  during  experiment, 138.50 


Cost  of  Feed  consumed  during  Experiment, 

pounds  com  meal,  at  $19.00  per  ton, 
gallons  skim-milk,  at  1.8  cents  per  gallon, 
pounds  wheat  bran,  at  f  16.50  per  ton, 
poimds  gluten  meal,  at  f  23.00  per  ton, 


$2  20 
3  97 
0  49 
0  92 

»7  58 


•  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
ounds  of  dry  matter  yielded  1  pound  of  dressed  weight, 
al  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork, 
ents. 
cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  3.49 


(2) 


1 

Corn 
mod 

t  of 
umod 

o  g 

2*2 
OS 

«  S 

o 

•a? 

-1 

"it 

s. 

)INO  PERIODS. 

iL 

3§ 
O  o 

S      TJ 

oS2 

<--^ 

a8| 

• 

o-s^ 

^••s 

flS 

lis. 

111 

11^ 

ll 

Weight 
Begin 
(Pouo 

-si 

H 

H          |H 

^ 

i9M-im#. 

}  to  Sept.  30,  . 

11.63 

93.00 

- 

- 

1-3.05 

19.00 

37.00 

0.86 

I  to  Not.  11,. 

2«.25 

210.00 

22.46 

44.92 

1:2.99 

37.00 

93.75 

1.35 

2toDec.  30,.        . 

68.48 

245.00 

17.12 

17.12 

1:3.74 

93.75 

127.00 

0.68 

Itolfar.    3,.       . 

166.36 

334.00 

26.06 

26.06 

1:4.36 

127.00 

197.25 

1.12 

100  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Iblcd  Amount  of  Feed  consumed  from  Sept.  10,1889,  to  March  5, 1890. 

Pounds. 

262.7^  pounds  corn  meal,  equal  to  dry  matter,     .        .        .        .232.06 

882.00  quarts  skim-milk,  equal  to  dry  matter,      .        .        .        .195.60 

66  64  pounds  wheat  bran,  equal  to  dry  matter,  .  .        •59.66 

88.10  pounds  gluten  meal,  equal  to  dry  matter,  .        .        .        .      79.47 


Total  amount  of  d»y  matter, 666.69 

Poandfl. 

Live  weight  of  animal  at  beginning  of  experiment,    .        ,        .      19.00 

Live  weight  at  time  of  killing, 197.25 

Live  weight  gained  during  experiment, 178.25 

Dresse<l  weight  at  time  of  killing,  .  .  .  .168.50 
Loss  in  weight  by  dressing,  .  .  .33.76  pounds,  or  17. 11  per  cent 
Dressed  weight  gained  during  experiment, 147.75 


Cost  of  Feed  consumed  during  Experiment, 

262.72  pounds  corn  meal,  at  f  19.00  per  ton, 
220.50  gallons  skim-niilk,  at  1.8  cents  per  gallon, 
65.64  pounds  wheat  bran,  at  $16.60  per  ton,     , 
88. 10  pounds  gluten  meal,  at  $23.00  per  ton,    . 


$2  50 
8  97 
0  54 
101 

$8  02 


3.18  pound^s  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.84  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

Total  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  5.43 
cents. 

Net  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  8.45 
cents. 

(3) 
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Sept.  10  to  Sept.  30,  . 

11.63 

93.00 

- 

- 

1:3.05 

24.25 

41.75  1 

0.83 

Oct.     1  to  Nov.  11.  . 

26.25 

210.00 

22.08 

44.16 

1-2.99 

41.75 

92.75  ! 

1.21 

Nov.  12  to  Dec.  23,  . 

83.48 

210.00 

20.87 

20.87  |l;4.08 

92.75 

186.50  ' 

l.Oi 

Deo.  24  to  Mar.    3,  . 

153.30 

369.00 

25.65 

25.55     1   4.23 

136.60 

199.00  1 

0.89 
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I  Amount  of  Feed  consumed  from  Sept,  10, 1889,  to  March  5, 1890. 

Pounds. 

66  pounds  com  meal,  equal  to  dry  matter,  ....  242.61 
00  quarts  skim-milk,  equal  to  dry  matter,  ....  196.60 
50  pounds  wheat  bran,  equal  to  dry  matter, .  .  .  .62.15 
58  pounds  gluten  meal,  equal  to  dry  matter,         .        .        .      81.70 

Total  amount  of  dry  matter, 682.06 

Poundt. 

weight  of  animal  at  beginning  of  experiment,    .        .        .      24.25 

weight  at  time  of  killing, 199.00 

weight  gained  during  experiment, 174.75 

sed  weight  at  time  of  killing, 167.00 

in  weight  by  dressing,  .        .        .32.00  pounds,  or  16.08  per  cent 
»ed  weight  gained  during  experiment, 146.75 


Cost  of  Feed  consumed  during  Experiment. 

66  pounds  com  meal,  at  |19.00  per  ton, 
60  gallons  skim-milk,  at  1.8  cents  per  gallon, 
50  pounds  wheat  bran,  at  f  16.60  per  ton, 
68  pounds  gluten  meal,  at  $23.00  per  ton,    . 


.      $2  61 

3  67 

0  57 

1  04 

18  19 


33  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

)tal  co?t  of  feed  for  the  production  of  1  pound  of  dressed  pork, 
cents. 

5t  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  3.60 

3. 
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21.26 

88.00 

0.80 

1  to  Nov.  11, . 

26.26 

210.00 

22.46 

44.92 

1:2.99 

38.00 

90.25 

1.24 

12  to  Dee.  23. . 

79.12 

210.00 

19.78 

19.78 

1 : 4.03 

90.26 

132.00 

0.99 

24  to  Mar.    8,.       . 

118.68 

309.00 

19.78     19.78 

1:3.94 

132.00 

184.00 

0.74 
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Total  Amount  of  Feed  consumed  from  Sept,  10, 1889,  to  March  3, 1890, 

PoanJf. 

235.68  pounds  com  meal,  equal  to  dry  matter,    ....  208.18 

882.00  quarts  skim-milk,  equal  to  dry  matter,     ....  195.60 

62.02  pounds  wheat  bran,  equal  to  dry  matter, .        .        ,        .  56.09 

84.48  pounds  gluten  meal,  equal  to  dry  matter,        .        .        .  76.20 

Total  amount  of  dry  matter, 536.07 

Pounds. 

Live  weight  of  animal  at  beginning  of  experiment,    .        .        .      21.25 

Live  weight  at  time  of  killing, 184.00 

Live  weight  gained  during  experiment,       .        .        .        .        .162.75 

Dressed  weight  at  time  of  killing, 152,00 

Loss  in  weight  by  dressing, .        .        .32.00  pounds,  or  17.39  per  cent 
Dressed  weight  gained  during  expeiiment, 134.50 


Cost  of  Feed  consumed  during  Experiment 

235.68  pounds  com  meal,  at  |19.00  per  ton, 
220.50  gallons  skim-milk,  at  1.8  cents  per  gallon, 

62.02  pounds  wheat  bran,  at  $16.50  per  ton,     . 

84.48  pounds  gluten  meal,  at  f  23.00  per  ton,    . 


$2  24 
3  97 
0  51 
0  97 

17  69 


3.29  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.99  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

Total  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  5.72 
cents. 

Net  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  3.74 
cents. 
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8ept.  lOtoSept.SO,  . 

11.83 

93.00 

- 
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1:3.05 

18.75 

35.75 

0.81 

Oct.     1  to  Nov.  11,  . 

26.25 

210.00 

20.08 

40.16 

1  r  2.98 

35.75 

83.50 

1.14 

Nov.  12  to  Jan.     6,  . 

68.25 

280.00 

17.06 

17.06 

1 .  3.61 

83.50 

128.00 

0.80 

Jan.     7  to  Mar.    3,  . 

124.14 

299.00 

20.09 

20.60 

1:4.23 

128  00 

179.50 

0.92 
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il  Amount  of  Feed  consumed  from  Sept.  10, 188  9  y  to  March  3, 1890. 


27  pounds  com  meal,  equal  to  dry  matter, . 
00  quarts  skim-milk^  equal  to  dry  matter,  . 
83  pounds  wheat  bran,  equal  to  dry  matter, 
91  i)ounds  gluten  meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter, 


Pounds. 

203.40 

195.60 

52.47 

70.27 

521.74 


Pounds. 

3  weight  of  animal  at  beginning  of  experiment,  .        .        .        18.75 

3  weight  at  time  of  killing, 179.50 

B  weight  gained  during  experiment, 160.75 

ssed  weight  at  time  of  killing, 151.00 

s  in  weight  by  dressing,        .        .     28.50  pounds,  or  15.87  per  cent, 
ssed  weight  gained  during  experiment,        .        .        .        .      135.25 


Cost  of  Feed  consumed  during  Experiment, 

27  pounds  com  meal,  at  $19.00  per  ton, 
50  gallons  skim-milk,  at  1 . 8  cents  per  gallon,     . 
83  pounds  wheat  bran,  at  116.50  per  ton,   . 
91  pounds  gluten  meal,  at  123.00  per  ton,  . 


f  7  54 

.25  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 

6  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

'otal  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  5.57 

ts. 

fet  cost  of  feed  for  the  production  of  1  pound  of  dressed  pork,  3.59 

ts. 


12  19 

3  97 

0  48 

0  90 

Summary  of  Experiment  XL 


i  1 

1 

|t 

if 

i| 

Live   Weight 
gained   during 
Experiment 
(Pounds). 

Dressed   Weight 
gained  during 
Experiment 
(Pounds). 

Cost  per  Pound 
of  Dressed 
Pork  (Cents). 

No.  1,       . 
No.  2,       . 
No.  3, 
No.  4,       . 
No.  6,       . 

231.62 
262.72 
274.66 
230.68 
230.27 

220.5 
220.5 
2205 
220.6 
220.5 

59.11 
65.64 
68  50 
62.02 
67  83 

79.82 
8810 
90.58 
84.48 
77.91 

167.00 
178.25 
174.75 
162.75 
160.75 

138.50 
147.76 
146.75 
134.50 
1  5.25 

5.47 
5.43 
5.68 
5.72 
6.57 

tol,  .        . 

1,234.86 

1,102.5 

313.10 

420.89 

843.50       702.75 

- 

H 
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TotcU  Cost  of  Feed  consumed  during  Experiment. 

1,102  60  gallons  skim-milk,  at  1.8  cents  per  gallon,     . 

1,234.85  pounds  corn  meal,  at  $19.00  per  ton, 
313.10  pounds  wheat  bran,  at  $16.60  per  ton,    , 
420.89  pounds  gluten  meal,  at  $23.00  per  ton,  . 


$19  85 

11  73 

2  58 

4  84 

$39  00 


Average  cost  of  feed  for  production  of  1  pound  of  dressed  pork, 
6.66  cents. 

Average  net  cost  of  feed  for  pixwluction  of  I  pound  of  dressed  pork, 
after  deducting  the  manurial  viilue  less  30  per  cent,  3.67  cents. 


ValuoJtion  of  Essential  Fertilizing  Constttttents  in  the   Various 
Articles  of  Fodder  used. 

Nitrogen,  17  cents  per  pound;  phosphoric  acid,  6  cents;  potassiom oxide,  4^  cents. 


Corn  Meal. 

Sklm-milk 

Wheat  Brmn. 

Qlnten 
Meal 

Moisture  at  100^  C,  . 

11.67 

89.78 

9.27 

9.80 

Nitrogen, 

1.479 

0.62 

2.545 

4.510 

Phosphoric  acid, 

0.713 

0.19 

2.900 

0.392 

Potassium  oxide, 

0.430 

0.20 

1.637 

0.049 

Valuation  per  2,000  pounds,     . 

$6  27 

$2  18 

f  14  59 

$15  85 

Manurial  Value  of  Feed  consumed  during  Experiment. 


Corn  Meal. 

Rkim-milk.             Wheat  Bran.            Qlnten  Meal. 

Total. 

$3  87 

$10  43 

$2  28 

$3  34 

$19   92 

The  manurial  value  of  feed  for  the  production  of  1  pound  of  dressed 
pork  IS  2.83  cents ;  after  the  deduction  of  30  per  cent.,  1.98  cents. 


1.] 
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'JomposUion  of  Fodder  Articles  fed  during  the  Previously 
Described  Experiment 

Skim-milk  (Average) . 
[One  quart  =  2.17  pounds.] 


i 

—  "  s 

%%^ 

5^i 

1 

•  o 

ft 

III! 

o  2  ei 

2t| 

Si 

^ 

o 

C- 

t 

55 

ture  at  100°  C,    . 

89.78 

1,795.60 

. 

-    1 

matter, 

10.22 

204.40 

- 

100.00 

2,000.00 

- 

- 

iolt/sis  of  Dry  Mailer, 

CO 

eash,  .... 

6.85 

137.00 

^ 

- 

f-H 

cellulose,  . 

_ 

- 

- 

. 

^<N 

fat,    .... 

3.82 

76.40 

76.40 

100 

1-1 

protein  (nitrogenous 

matter), 

31.60 

632.00 

632.00 

100 

nitrogenous  extract 

itt«r.     . 

57.78 

1,155.60 

1,155.60 

100 

100.00 

2,000.00 

1,864.00 

- 

> 

QluUn  Meal 

H 

Constituents  (in 
Pounds)    In    a 
Ton    of   2.000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

5^i 

1 

s 

tore  at  100°  C,    . 
matter. 

9.80 
90.20 

196.00 
1,804.00 

- 

- 

^ 

\aXywi  of  Dry  Matter, 
eash,  . 

cellulose,  . 

fat,    ...        . 

protein  (nitrogenous 
matter), 
-nitrogenous  extract 
itter,     .... 

100.00 

1.25 
1.75 
7.00 

31.25 

58.75 

2,000.00 

25.00 

85.00 

140.00 

625.00 

1,175.00 

11.90 
106.40 

531.25 

1,104.50 

1 

84     ' 

76     1 
1 
85 

94 

100.00 

2,000.00 

1,754.05 

- 

or  analyses  of  corn  meal  and  wheat  bran  used  in  this 
eriment,  see  winter  cow  feeding  experiment. 
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«?•     Twelfth  Feeding  Experiment  with  Pigs. 

Breed,  medium  Yorkshire,  grade  Chester  White ;  feed,  skim- 
milk,  corn  and  cob  meal,  wheat  bran,  gluten  meal ;  time,  April 
22  to  Sept.  1,  1890. 

Eight  pigs,  four  medium  Yorkshires  and  four  grade 
Chester  Whites,  were  secured  far  the  trial.  Each  lot  con- 
sisted of  two  sows  and  two  barrows.  The  individual  live 
weight  of  the  medium  Yorkshires  varied  from  30  to  37 
pounds,  and  that  of  the  grade  Chester  Whites  from  28.75 
to  33  pounds,  at  the  beginning  of  the  observation.  The  feed- 
ing began  April  22  and  closed  September  1,  thus  covering  a 
period  of  133  days. 

The  general  course  pui'sued  in  the  management  of  the 
experiment  is  materially  the  same  as  adopted  in  the  preced- 
ing VII.,  Vm.,  IX.,  X.,  XI.  The  main  alteration  consists 
in  the  substitution  of  corn  and  cob  meal  in  place  of  the  com 
meal.  The  amount  of  skim-milk  consumed  daily  per  bead 
remained  practically  the  same,  after  the  first  week,  —  four 
quarts.  To  every  quart  of  milk  required  were  added  two 
ounces  of  corn  and  cob  meal.  The  additional  feed  subse- 
quently needed  consisted  of  a  mixture  of  two  weight  parts 
of  gluten  meal  and  one  of  wheat  bran.  At  the  close  of 
the  second  month  of  our  trial,  when  the  live  weights  of  the 
various  animals  amounted  to  from  120  to  130  pounds  each, 
the  diet  was  changed ;  a  mixture  of  four  weight  parts  of 
corn  and  cob  meal  and  one  weight  part  each  of  gluten  meal 
and  wheat  bran  was  fed  with  the  original  quantity  of  skim- 
milk,  —  four  quarts  daily  per  head.  The  subsequent  tabular 
statement  shows  the  changes  in  the  nutritive  character  of  the 
feed  at  dififerent  stages  of  growth.  The  entire  experiment 
might  be  divided  practically  into  three  feeding  periods :  — 


Live  Welflit. 


It^otittivc 


Period  I.,  . 
Period  n.,  . 
Period  in.,. 


20  to    90  pounds. 

90  to  130  pounds. 

130  to  200  pounds. 


1:2.83 
1:3.60 
1:4.25 
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The  live  weight  gained  during  the  experiment  amounted 

in  the  case  of  the  four  medium  Yorkshires  to  596  pounds, 

and  in  the  case  of.  the  four  grade  Chester  Whites  to  640 

pounds,  showing  an  increase  of  44  pounds  in  favor  of  the 

latter. 

Medium  Yorkshires, 

Poonda.  Poondf. 

1.  Sow,  live  weight  at  beginning,    .  37.00  Live  weight  at  close,  174.^ 

2.  Barrow,  live  weight  at  beginning,  32 .  25  Live  weight  at  close,  197 . 0 

3.  Sow,  live  weight  at  beginning,    .  80.00  Live  weight  at  close,  163.0 

4.  Barrow,  live  weight  at  beginning,  34 .  25  Live  weight  at  close,  195 . 0 

133.50  729.6 

Ghrade  Chester  Whites, 

Pounds.  Ponndf. 

1.  Sow,  live  weight  at  beginning,    .  31 .25  Live  weight  at  close,  207.0 

2.  Sow,  live  weight  at  beginning,    .  33.00  Live  weight  at  close,  177.5 

3.  Barrow,  live  weight  at  beginning,  29 .  00  Live  weight  at  close,  199 . 0 

4.  Barrow,  live  weight  at  beginning,  28 .  75  Live  weight  at  close,  178 . 5 

122.00  762.0 

The  live  weight  gained  during  the  experiment  varied,  as 
will  be  noticed  from  the  preceding  detailed  record  in  case 
of  different  animals  of  medium  Yorkshires  from  133  to 
164.75  pounds,  and  in  case  of  grade  Chester  Whites  from 
144.5  to  175.75  pounds.  Considering  in  both  cases  the  entire 
lot,  the  average  gain  in  live  weight  per  head  is  149  pounds 
in  case  of  the  medium  Yorkshires,  and  160  pounds  in  that  of 
grade  Chester  Whites.  This  difference  in  the  live  weights 
of  both  lots  disappears  in  the  weights  of  the  dressed  pork. 

Medium  Yorkshires, 

Pounds. 

1.  Dressed  weight,                 134 

2.  Dressed  weight, 158 

3.  Dressed  weight, 130 

4.  Dressed  weight, 157 

Total, 579 

Orade  Chester  Whites, 

Poandi. 

1.  Dressed  weight, 160 

2.  Dressed  weight, 128 

3.  Dressed  weight, 151 

4.  Dressed  weight, 138 

Total, 577 
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The  shrinkage  of  the  medium  Yorkshires  was  equal  to  21 
per  cent.,  and  that  of  the  grade  Chester  Whites  24  per  cent., 
of  their  live  weights.  The  large  percentage  of  shrinkage  is 
mainly  due  to  the  fact  that  by  some  oversight  the  animals 
had  been  fed  once  on  the  day  of  killing.  The  medium 
Yorkshires  lead  the  grade  Chester  Whites  by  two  pounds  in 
dressed  weight,  making  the  result  an  exceptionally  close  one. 

Four  and  seven-hundredths  pounds  of  dry  matter  in  the 
feed  produced  one  pound  of  Pressed  pork  ini  the  case  of  the 
medium  Yorkshires,  while  3.98  pounds  of  dry  matter  in  the 
feed  produced  one  pound  of  dressed  pork  in  case  of  grade 
Chester  Whites. 

The  market  cost  of  feed  consumed  for  the  production  of 
one  pound  of  dressed  pork  was  5.60  cents  in  the  case  of 
medium  Yorkshires,  and  5.45  cents  in  that  of  the  grade 
Chester  Whites.  The  market  cost  of  the  feed  consumed  is 
$26.51  in  the  case  of  the  medium  Yorkshires,  and  in  that  of 
the  grade  Chester  Whites  it  is  $26. 4L 

The  manurial  value  of  the  nitrogen,  phosphoric  acid  and 
potassium  oxide  contained  in  the  feed  consumed  is  in  the 
first-named  instance  equal  to  $13.46,  and  in  the  latter 
$13.59.  Allowing  30  per  cent,  of  the  stated  essential 
fertilizing  constituents  as  retained  in  the  organization  of  the 
growing  animal  and  thus  lost,  there  remain  70  per  cent,  of 
them  obtainable  in  the  manure.  The  obtainable  poition  of 
the  manurial  constituents  of  the  feed  is  worth  $9.42  in  the 
case  of  the  medium  Yorkshires,  and  $9.51  in  that  of  the 
grade  Chester  Whites,  making  the  net  cost  of  feed  in  the 
first-named  lot  $17.09,  and  in  the  second  lot  $16.90. 

The  net  cost  of  the  feed  consumed  for  the  production  of 
one  pound  of  dressed  pork  is  3.61  cents  in  the  case  of 
the  medium  Yorkshires,  and  3.49  cents  in  that  of  the  grade 
Chester  Whites,  —  a  diflference  of  .12  cent  per  pound  in 
favor  of  the  latter. 


891.] 
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Medium  Yorkshires 

{Four 

•  Pigs). 

CKDINQ  PERIODS. 

li! 

111 

a  S 
9  a 
o  § 

o^2 

oa 
o  S 

ill 

life 

o 

e 

> 

'^eight  of  Animal  at  | 
Beginning  of  Period 
(Pounds). 

P. 

"Sao 

& 

ill 

H 

H 

H 

H 

^ 

^ 

^ 

O 

188«. 

1 

pril  22  to  Jane  2, 

88.60     713.50 

1 

35. M 

71.88 

1 : 2.83 

133.50 

286.00      3.54 

no     3  to  July  21, 

351.56 

882.00 

131.06 

131.06 

1:3.68 

286.00     515.75 

4.60 

ly    22  to  Sept.  8,       . 

532.51 

876.00 

114.40 

114.40 

1 ;  4.25 

515.75     729.50 

4.86 

Total  Ainount  of  Feed  consumed  from  April  22  to  Sept.  8y  1890, 


972.76  pounds  corn  and  cob  meal,  equal  to  dry  matter, . 
471.50  quarts  skim-milk,  equal  to  diy  matter, 
281 .40  pounds  wheat  bran,  equal  to  dry  matter, 
317.34  pounds  gluten  meal,  equal  to  dry  matter,    . 

Total  amount  of  dry  matter, 


ggregate  live  weight  of  animals  at  beginning  of  experiment, 
ggregate  live  weight  at  time  of  killing,  .... 
ive  weight  gained  during  experiment,     .... 

ressed  weight  at  time  of  killing, 

OSS  in  weight  by  dressing,        .        .        .       20.63  per  cent, 
ressed  weight  gained  during  experiment. 


Cost  of  Feed  consumed  during  Experiment. 

r2.76  pounds  com  and  cob  meal,  at  f  18.00  per  ton, 
L7.88  gallons  skim-milk,  at  1 .8  cents  per  gallon,    . 
U .  40  pounds  wheat  bran,  at  ^19 .  00  per  ton,    . 
17.34  pounds  gluten  meal,  at  f25.00  per  ton,  . 


Pounds. 
836.28 
548.11 
248.98 
290.43 

1,923.80 

Pounds. 

133.50 
729.50 
596.00 
579.00 
or  150.50 
473.04 


f  8  75 
11  12 

2  67 

3  97 


f26  51 


3.23  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
.07  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 
Cost  of  feed  for  the  production  of  1  pound  of  dressed  pork  at  stated 
larket  prices,  5,60  cents. 
Net  cost  per  pound  of  dressed  pork  2>roduced,  3.61  cents. 
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Chrade  Chester  Whites  {Four  Pigs). 


It 

®  § 

i| 

o 

o 

■at 

il 

FEEDINa  PERIODS. 

■og-g 

l§2 

S-2 

o>5 

o  S 

lit 

35- 

> 

'"'8 

SO, 

III 

So 

2«^ 

1? 

ill 

H 

H 

H 

H 

"^ 

^ 

o 

1890. 

April  22  to  June  2,       . 

90.25 

728.00 

46.21 

02.42 

1:2.81 

122.00 

312.00 

4.52 

June    8  to  July  21, 

353.M 

882.00 

133.U 

133.44 

l:3.fl8 

312.00 

541.00 

4.«7 

July   22  to  Sept.  1,       . 

604.47 

750.00 

123.W 

123.99 

1 : 4.26 

541.00 

762.00 

5.2A 

Total  Amount  of  Feed  consumed  from  April  22  to  Sept,  1, 1890, 


948.66  pounds  corn  and  cob  meal,  equal  to  dry  matter, . 
2,360.00  quarts  skim-milk,  equal  to  drj  matter, 
303.63  pounds  wheat  bran,  equal  to  dry  matter,     . 
349.85  pounds  gluten  meal,  equal  to  dry  matter,    . 

Total  amount  of  dry  matter,        .        ^        .        .        . 


Poondf. 

815.56 
523.39 
268.65 
320.18 

1,927.78 


Aggregate  live  weight  of  animals  at  beginning  of  experiment. 

Aggregate  live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment,     .        .        .        ,        . 

Dressed  weight  at  time  of  killing, 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  during  experiment. 


Poonds. 

122.00 

762.00 

.      640.00 

.      577.00 

24.28  per  cent ,  or  185.00 

.      484.62 


Cost  of  Feed  consumed  during  Experiment, 

948.66  pounds  corn  and  cob  meal,  at  |18.00  per  ton, 
590.00  gallons  skim-milk,  at  1 .8  cents  per  gallon,    . 
803.63  pounds  wheat  bran,  at  $19,00  per  ton,   . 
349.85  pounds  gluten  meal,  at  |25.00  per  ton,  . 


$8  54 

10  62 

2  88 

4  87 

<26  41 


3.01  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.98  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

Cost  of  feed  for  the  production  of  1  pound  of  dressed  pork  at  stated 
market  prices,  5.45  cents. 

Net  cost  per  pound  of  dressed  pork  produced,  3.49  cents. 
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uUion    of  Essential  Fertilizing  Constituents  in  the  Various 

Fodder  Articles  used. 
)gen,  17  cents  per  pound ;  phosphoric  add,  6  cents ;  potasslnm  oxide,  4^  cents. 


I    Corn  and 
i  Ck>bMeal. 

Sklm-mllk 

Wheat 
Bran. 

Glaten 
MeaL 

ture  at  100°  C,        .        .        . 

U.03 

89.78 

11.52 

8.48 

>gen, 

1.279 

0.520 

2.600 

5.358 

phone  (icid,     .... 

0.576 

•0.190 

2.870 

0.425 

»ium  oxide,    .... 

0.440 

0.200 

1.620 

0.045 

ation  per  2,000  pounds,  . 

$5  43 

%2  18 

f  13  74 

119  13 

Manurial  Value  of  the  Feed, 


Grade 
Chester  Whites. 


Mediam 
Yorkshires. 


and  cob  meal, 
L-milk,     . 
at  bran,  . 
en  meal,  . 


♦2  ^b 
5  85 
1  93 
3  03 


113  46 


position  of  Fodder  Articles  fed  during  the  PreviouMy  Described 
Experiment. 

Com  and  Cob  MeaL 

Per  Cent 

tare  at  100°  C, 14.03 

niatter, 85.97 

100.00 

Analysis  of  Dry  Matter. 

leash, 1.74 

cellulose, .        ,  3.96 

fat, t        .        .  3.59 

protein  (niti-ogenous  matter), .        ,        .        ,        »        .  9.30 

nitrogenous  extract  matter,         .        .        ,        .        ,  81.41 

100.00 
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Com  Meal  (Average). 


it 

onsUtuenU  (in 
FuundB)   in  a 
Ton    of   2,000 
Pounds. 

onnds  Dlgestl- 
bte  in  a  Ton  of 
2,000  Pounds. 

d 

t 

3 

i 

a« 

I    ^ 

^. 

£ 

9i 

Moisture  at  100°  C,    ..      . 

12  39 

247  80 

] 

87.61 

1,752.20 

- 

- 

• 

100.00 

2,000.00 

- 

- 

Analysts  of  Dry  Matter, 

Crude  ash,  .... 

1.80 

36.00 

. 

- 

O 

"     cellulose,  . 

1.80 

86.00 

12.24 

34 

^» 

"     fat 

5.01 

100.20 

76.15 

76 

H 

"     protein  (nitrogenous 

matter),        .        .  ! 

10.46 

209.20 

177.82 

85 

Non-nitrogenous  extract 

matter,     .        .        .        .  j 

80.93 

1,61860 

1,521.48 

94 

i 

100.00 

2,000.00 

1,787.69 

1 

Skim-milk,  same  as  in  pig  feeding  expenment  XI. 
Wheat  bran,  same  as  in  summer  cow  feeding  experiment. 
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rv.    Fodder  Analyses.     (1890.) 

le  majority  of  the  analyses  stated  under  the  above 
ing  are  made  of  fodder  articles  which  have  been  used 
ir  during  the  past  year  in  connection  with  some  of  our 
ng  experiments,  or  have  been  raised  upon  the  grounds 
be  station.  Some  articles  sent  on  by  outside  parties 
added,  on  account  of  the  special  interest  they  may 
3nt  to  others. 

presenting  these  analyses,  it  seems  but  proper  to  call 
attention  of  farmers   once  more   forcibly  to  a  careful  i 

[deration  of  the  following  facts.  [ 

le  composition  of  the  various  articles  of  food  used  in  ' 

practice  exerts  a  decided  influence  on  the  manurial 
a  of  the  animal  excretions,  resulting  from  their  use  in 
iiet  of  different  kinds  of  farm  live  stock.  The  more 
sh,  phosphoric  acid,  and,  in  particular,  nitrogen,  a 
er  contains,  the  more  valuable  will  be,  under  otherwise 
jsponding  circumstances,  the  manurial  residue  left  be- 
after  it  has  served  its  purpose  as  a  constituent  of  the 
consumed. 

3  the  financial  success  in  a  mixed  farm  management 
nds,  in  a  considerable  degree,  on  the  amount,  the 
icter  and  the  cost  of  the  manurial  refuse  material 
red  in  connection  with  the  special  farm  industry  carried 
t  needs  no  further  argument  to  prove  that  the  relations 
h  exist  between  the  composition  of  the  fodder  and  the 
3  of  the  manure  resulting  deserve  the  careful  considera- 
of  the  farmer,  when  devising  an  eflScient  and  at  the  same 
an  economical  diet  for  his  live  stock, 
le  higher  or  lower  commercial  value  of  the  manurial 
\e  left  behind  after  the  feed  has  accomplished  its  pur- 

in  a  satisfactory  degree,  decides  its  actual  or  net  cost 
rm  industry.  A  disregard  of  this  circumstance  renders, 
any  instjinces,  a  remunerative  dairying  not  less  doubt- 
than  a  profitable  feeding  of  live  stock  for  the  meat 
Let. 


t 
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f 


t 
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Com  Meal, 

[Amhent  MiU.] 

84.98  per  cent  passed  screen  144  meshes  to  square  inch. 


h 

£  «8 

-s.^  . 

•s  o    • 

d 

Percentage  Cot 
position. 

ConstituenU  ( 
Pounds)   in 
Ton    of    2,0 
Pounds. 

Pounds  Digesi 
ble  in  a  Ton 
2,000  Pound! 

pi 

I 

1 
s 

0 

Moisture  at  100^  C,    . 

13  00 

260.00 

1 

Dry  matter, .... 

87.00 

1,740.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

no 

22.00 

~ 

~ 

"     cellulose,  . 

2.09 

4180 

14.21 

34 

J.  55 

"     fat,    .... 

4.95 

99.00 

75.24 

76 

fH 

"     protein  (nitrogenous 

matter). 

1027 

205  40 

174.59 

85 

Non-nitrogenous  extract 

matter,     .... 

81.59 

1,631.80 

1,533  80 

94 

100  00 

2,000.00 

1,797.93 

J 

Com  and  Cob  Meal. 
[Amherst  Mill.] 


Pkb  Cekt. 

I. 

II. 

Moisture  at  100^  C, 

Dry  matter, 

8.10 
91.90 

14.03 
85.97 

Analysis  of  Dry  Matter. 
Crude  ash, 

"     cellulose 

»t     fat 

"     protein  (nitrogenous  matter),  . 
Non-nitrogenous  extract  matter,  .... 

100.00 

1.47 
6.63 
3.73 
9.79 
79.38 

100.00 

1.74 
3.96 
3.59 
9.30 
81.41 

Passed  screen  144  meshes  to  square  inch,    . 

: 2 

100.00 
76.34 

100.00 
72.48 
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Com  Meal, 

[Amherst  Mill  ] 

87^  per  cent,  passed  screen  144  meshes  to  square  inch. 


1 

li 

11 

onstltuents  (in 
Pounds)  in   a 
Ton    of    2,000 
Pounds. 

Pounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

5^ 

m 

1 

0. 

0 

{2 

^ 

ireatlOO^C,    . 

1364 

272.80 

aUer,. 

86  36 

1,727.20 

- 

- 

100  00 

2,000.00 

- 

- 

lysis  of  Dry  MaUer, 

ash,  .... 

2.52 

60.40 

- 

- 

'^ 

cellulose,  . 

>.78 

35.60 

12  10 

34 

>ci 

fat,    .... 

483 

96.60 

73.42 

76 

^H 

protein  (nitrogenous 

matter). 

10.13 

202.60 

172.21 

85 

itrogenous  extract 

ter 

80.74 

1,614  80 

1,517.91 

94 

100.00 

2,000.00 

1,775.64 

- 

Com  Meal, 
[Amherst  Mill.] 


' 

-  *i 

io  . 

so     . 

d 

§ 

S  e^ 

Q    a 

(S 

onstltuents 
Pounds)   I 
Ton    of    2 
Pounds. 

511 

5»! 
Ill 

(2 

1 

^ 

£ 

£ 

*A 

ire  at  100°  C,    . 

12.39 

247.80 

N 

latter,. 

87.61 

1,752  20 

- 

- 

100.00 

2,000.00 

lysis  of  Dry  Matter, 

ash,  .... 

1.80 

36.00 

. 

. 

S 

cellulose,  . 

180 

36  00 

12.24 

34 

}2 

fat,            ... 

5.01 

100.20 

76.15 

76 

r^ 

protein  (nitrogenous 

matter). 

10.46 

209.20 

177.82 

85 

itrogenous  extract 

ter,     ...        . 

80.93 

1,618  60 

1,521.48 

94 

100.00 

2,000.00 

1,787.69 

- 

J 
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Com  Meal. 
[Sent  on  from  Boltoo,  Mass.] 


Put  Cbvt. 


Cob  MeaL        Corn  MmL       Corn  IfeaL 


Moisture  at  100*  C, 
Dry  matter, 


16.09 
83.91 


16.00 
84.00 


Analysis  of  Dry  MaUer, 
Crude  ash,  .        .  *     . 

**     cellulose, 

"fat, 

"     protein  (nitrogenous  matter), 
Non-nitrogenous  extract  matter. 


Passed  screen  144  meshes  to  square 
inch, 


100.00 


2.50 
5.71 
4.48 
9.69 
77.62 


100.00 

1.82 

1.24 

4.21 

11.01 

81.72 


'100.00 


60.50 


100.00 


89.91 


16.13 
83.87 


100.00 

1.99 

1.55 

5.00 

10.43 

81.03 


100.00 


82.64 


Com  Meal, 
[Two  samples,  sent  on  by  Geo.  C.  Fitcb,  East  Amherst,  Mass.] 


Per  Cent. 

I. 

IL 

Moisture  at  100°  C, 

Dry  matter, 

13.92 
86.08 

14.53 
85.47 

Analysis  of  Dry  Matter, 
Crude  ash,     ........ 

100.00 
1.59 

100.00 
1.66 

"     cellulose, 

«»     fat, 

1.93 
4.95 

1.44 

4.84 

"     protein  (nitrogenous  matter),    . 
Non-nitrogenous  extract  matter, .... 

9.73 
81.80 

10  16 
81.90 

Passed  screen  144  meshes  to  square  inch,    . 

100.00 
90.48 

100.00 
73.50 

1-] 
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Wheat  Bran. 
[Amherst  MUl.] 


1 
U 

1^ 

onstituents  (In 
Pounds)   In   a 
Ton    of   2,000 

Pounds. 

• 

Dunds  DUestl- 
ble  In  a  Ton  of 
2,000  Pounds. 

ft! 

1 

£ 

^ 

& 

ftl 

Sq 

Jture  at  100°  C,    . 

9.69 

193.80 

matter,. 

90.31 

1,806.20 

- 

- 

100.00 

2,000.00 

- 

- 

uUysis  of  Dry  MaUer. 

S 

leash,   .... 

7.40 

148.00 

~ 

~ 

rco 

cellulose,  . 

9.86 

197.20 

39.44 

20 

fat,    .... 

6.81 

116.20 

92.96 

80 

^ 

protein  (nitrogenous 

matter). 

18.60 

372.00 

327.36 

88 

-nitrogenous  extract 

itter,     .... 

68.33 

1,166.60 

933.28 

80 

100.00 

2,000.00 

1,393.04 

Wheat  Bran. 

[Amherst  MUL] 
47.64  per  cent,  passed  screen  144  meshes  to  sqa&re  inch. 


It 

ConstituenU  (In 
Pounds)   In   a 
Ton    of   2,000 
Pounds. 

Pounds  DlgesU- 
ble  In  a  Ton  of 
2,000  Pounds. 

o  >.  S 

^  S  2 

CSS 

1 

'A 

ture  at  100°  C,    . 

10.14 

202.80 

matter 

89.86 

1,797.20 

- 

- 

100.00 

2,000.00 

- 

- 

xaiysis  of  Dry  MaUer. 

CO 

eash 

7.11 

142.20 

- 

- 

^co 

cellulose,  . 

10.67 

211.40 

42.28 

20 

fat,    ...        . 

5.38 

107.60 

86.08 

80 

protein  (nitrogenous 

matter). 

18.23 

364.60 

320.85 

88 

-nitrogenous  extract 

Itter,     .        . 

68.71 

1,174.20 

939.36 

80 

J 

100.00 

2,000.00 

1,388.57 
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Wheat  Bran. 

[Amherst  MiU.] 

48.85  per  cent,  passed  screen  144  meshes  to  sqnaie  indi. 


...     .J 

1 

III 

1 

&4 

Constituer 
Pounds) 
Ton    of 
Pounds. 

Pounds  D 
ble  In  a 
2,000  Poi 

III 

1 

Moisture  at  100°  C,    . 

1152 

230.40 

_ 

Dry  matter, .... 

88.48 

1,769.60 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter, 

Crude  ash,  .... 

7.13 

142  CO 

- 

- 

g 

"     cellulose,  . 

10.63 

212  60 

42.52  . 

20    1  !►« 

"     fat,    . 

5.62 

112.40 

89.92 

80 

tH 

"     pi-otein  (niti-ogenous 

matter). 

18.36 

367.20 

323.14 

88 

Non-nitrogenous  extract 

matter,      .... 

.58  26 

1,165  20 

93216 

80 

1 

100.00 

2,000.00 

1,387.74 

1 
1 

Wheat  Bran. 

[Amherst  Mill.] 

20.04  per  cent,  passed  screen  144  meshes  to  square  inch. 


onstitnents  (in 
Pounds)   In   a 
Ton    of    2,000 
Pounds. 

ounds  Digesti- 
ble In  A  Ton  of 
2,000  Pounds. 

fe  as 

0 

1 

« 
> 

9 

^ 

^ 

(S 

» 

Moisture  at  100°  C,    . 

12.69 

253.80 

N 

Dry  matter,. 

87.31 

1,746.20 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

706 

141.20 

- 

-    1 

"     cellulose,  . 

14.01 

280.20 

56.04 

20    1 

"     fat,    .... 

5.47 

109.40 

87.52 

80 

"     protein  (nitrogenous 

matter), 

19.19 

383.80 

837.74 

88 

Non-nitrogenous  extract 

matter,     .... 

54.27 

1,085.40 

868.32 

80 

100.00 

2,000.00 

1,349.62 

- 

»!•] 
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Wheal  Shorts. 
[Two  laniples,  sent  on  by  C.  A.  Newball,  Lynn,  Mass.] 


Pkb 

Dkmt. 

I. 

II. 

isture  at  100°  C, 

^  matter, 

8.87 
91.13 

10.33 
89.67 

Analysis  of  Dry  Matter, 

deash, 

cellulose, 

'fat, 

'      protein  (nitix)genous  matter),   . 
i-nitrogenous  extract  matter,  .... 

100.00 

7.U 

8.58 

5.86 

16.71 

61.71 

100.00 

7.96 
11.21 

5.52 
17.28 
58.03 

sed  screen  144  meshes  to  square  inch,    . 

100.00 
52.60 

100.00 
55.00 

Wheai  Shorts. 
[Sent  on  by  W.  F.  Williams,  Soath  Amherst,  Mass.] 


Pkk  Ckkt 


Winter  Bran. 


Snmmer 
Bran. 


isture  at  100°  C,      . 
f  matter,   . 


Analysis  of  Dry  Mailer, 
ide  ash, 

*  cellulose,    .... 

*  fat, 

*  protein  (nitrogenous  matter), 
n-nitrogenous  extract  matter,  . 


wed  screen  144  meshes  to  square  inch. 


7.42 
92.58 


100.00 


7.19 

8.01 

5.75 

18.09 

60.96 


100.00 
60.40 


7.87 
92.13 


100.00 

6.82 

9.87 

5.86 

17.77 

59.68 


100.00 
61.20 


120  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Old-process  Linseed  Meal, 
76.40  per  cent,  passed  screeD  144  meshes  to  square  inch. 


Percentage  Com- 
position. 

Constituents  (In 
Pounds)  in   a 
Ton    of   2,000 
Pounds. 

Pounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

Per  Cent,  of  Di- 
gestibility    of 
Constituents. 

i 
i 

9 

► 

^foistiire  at  100°  C,    . 

8  72 

174.40 

Dry  matter, .... 

91.28 

1,825.60 

- 

- 

100.00 

2,000.00 

- 

AnalyHs  of  Dry  Matter, 
Crude  ash,  .... 

5  96 

119.20 

s 

"     cellulose,  . 

8  23 

164.60 

42  79 

26 

H 

**     fat 

9.87 

197.40 . 

179.63 

91 

rH 

"     protein  (nitrogenous 
matter). 

36.19 

723.80 

629.70 

87 

Non-nitrogenous  extract 
matter,     . 

39.75 

795.00 

723.45 

91 

100.00 

2,000.00 

1,575.57 

- 

J 

•  Fertilizing  Constituents  of  Old-process  Linseed  MeaL 

Percent. 

Moisture  at  100^  C, 8.72 

Ash, 5.44 

Calcium  oxide, 0.68 

Magnesium  oxide, .        .        ,0.69 

Sodium  oxide, 0.86 

Ferric  oxide, 0.05 

Potassium  oxide  (4J  cents  per  pound),        .        .        .    -    .        .  1.37 

Phosphoric  acid  (6  cents  per  pound), 2.17 

Nitrogen  (17  cents  per  pound), 5.29 

Insoluble  matter, 0.31 

Valuation  per  ton, •        .        .  f  21  75 
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Old^rocess  Linseed  Meat. 
87.40  per  cent,  paued  scieeD  144  meshes  to  square  Inch. 


It 

Constituents  (in 
Pounds)   In   a 
Ton    of    2,000 
Pounds. 

Pounds   Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

it! 

i 
i 
1 

s 

ire  at  100^  C,     . 

9.30 

186.00 

atter, 

90.70 

1,814.00 

- 

- 

100.00 

2,000.00 

- 

- 

ilysis  of  Dry  Matter. 

ash,  .... 

7.70 

154.00 

_ 

_ 

00 

cellulose,  . 

8.96 

179.20 

46.59 

26 

►  1-H 

fat,    ...        . 

6.60 

130.00 

118.30 

91 

1-H 

protein  (nitrogenous 

matter), 

35.27 

706.40 

613.09 

87 

itrogenous    extract 

ter 

41.57 

831.40 

756.57 

91 

100.00 

2,000.00 

1,534.55 

- 

J 

Old-process  Linseed  Meal. 


li 

n 

onstltuents  (in 
Pounds)    in   a 
Ton    of    2,000 1 
Pounds.             1 

1 

1 

onnds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds.    > 

er  Cent,  of  Di- 
gestibility     of 
Constituents. 

I 

1 

3 

— 

y 

ft. 

f^           1 

Sr« 

are  at  100°  C,    . 

11.50 

230.00 

latter. 

88.50 

1,770.00 

- 

- 

100.00 

2,000  00 

- 

- 

Jiff  sis  of  Dry  MaUer, 

ash 

6.08 

121.60 

— 

— 

^ 

cellulose,  . 

8.64 

172.80 

44.93 

26 

«  1-H 

fat,    .... 

6.43 

128.60 

117.03 

91 

y^ 

protein  (nitrogenous 

matter). 

39.97 

799.40 

695.48 

87 

itrogenous    extract 

ter,     ...        . 

38.88 

777.60 

707.62 

91 

'lOO.OO 

2,000.00 

1,565.06 

"    1 

^ 

122  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


New-process  Linseed  Meal, 
58.84  per  cent,  passed  screeii  144  meshes  to  square  inch. 


i 

fi 

II 

onstituents  (In 
Pounds)   In   a 
Ton    of    2,000 
Pounds. 

ounds  BigesU- 
ble  In  a  Ton  of 
3,000  Pounds. 

1 

1 

— 

y 

fc              1 

04 

» 

Moisture  at  100^  C,    . 

5.06 

101.20 

_ 

Dry  matter, 

94.94 

1,898.80 

- 

100.00 

2,000.00 

- 

- 

Analysts  of  Dry  Matter, 

Crude  ash,  .... 

6.34 

126.80 

- 

- 

s 

"     cellulose,  . 

8.93 

178.60 

46.43 

26 

.  r^ 

"     fat,    .... 

2.17 

43.40 

39.49 

91 

H 

"     protein  (nitix)genous 

matter). 

41.02 

820.40 

713.74 

87 

Non-nitrogenous    extract 

matter,     .... 

41.54 

830.80 

756.02 

91 

100.00 

2,000.00 

1,555.68 

- 

J 

New-process  Linseed  Meal, 
47.35  per  cent,  passed  screen  144  meshes  to  square  inch. 


1 

Constituents  (in 
Pounds)   in    a 
Ton    of   2,000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

5^. 

Ill 

1 
1 

Moisture  at  100°  C,    . 
Dry  matter, .... 

11.83 
88.17 

236.60 
1,763.40 

. 

- 

' 

Analysis  of  Dry  Matter. 
Crude  ash,   .... 

«*     cellulose,  . 

"     fat,     . 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,      .... 

100.00 

6.43 
9.01 
3.15 

39.91 

41.50 

2,000.00 

128.60 

180.20 

63.00 

798.20 

830.00 

48.65 
57.33 

694.43 

755.30 

26 
91 

87 

91 

H 

100.00 

2,000.00 

1,555.71 

' 

1-] 
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New-process  Linseed  Meal, 
56.60  per  cenL  passed  screen  144  meshes  to  square  inch. 


1 

Constituents  (in 
Pounds)    in    « 
Ton    of    2,000 
Pounds. 

Pounds   DI}?e8ti- 
ble  in  a  Ton  of 
2,000  Pounds. 

III 

1 

sture  at  100°  C,    . 

8.29 

165.80 

_ 

matt«i%. 

91.71 

1,834.20 

- 

- 

100.00 

2,000.00 

- 

- 

nalt/sis  of  Dry  Matter, 

de  ash,  .... 

5.91 

118.20 

~ 

- 

cellulose,  . 

9.43 

188.60 

49.04 

26 

>  rH 

fat, 

4.08 

81.60 

74.26 

91 

rH 

protein  (nitrogenous 

matter). 

35.03 

700.60 

609.51 

87 

i-nitrogenous  extract 

latter,     .... 

45.55 

911.00 

829.01 

91 

100.00 

2,000.00 

1,561.82 

- 

Fertilizing  Constituents  of  New-process  Linseed  Meal. 

I'cr  Cent. 

Sture  at  100^  C, 8.29 

5.42 

;ium  oxide, 0.96 

rnesium  oxide, 0.63 

ric  oxide, 0.06 

issium  oxide  (4J  cents  per  pound), 1.57 

spheric  acid  (6  cents  per  pound), 1.80 

x)gen  (17  cents  per  pound), 5.14 

)lnble  matter, 0.17 

nation  per  ton, |20  97 

Cotton-seed  Meal. 

[Sent  on  by  E.  H.  Mclntosb,  Needham,  Mass.  ] 

Per  Cent 

Sture  at  100°  C, 10.50 

matter,    .        , 89.50 

100.00 
Analysis  of  Dry  Matter. 

deash,      .        .        .        ! 8.47 

cellulose, 10.40 

fat. 9.57 

protein  (nitrogenous  matter), 46.92 

i-nitrogenous  extract  matter, 24.64 

100.00 

sed  screen  144  meshes  to  square  inch, 66.24 


i»t- 


124  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 
Fertilizing  Ckmstituenis  of  CoUon-seed  MeaL 

FerCent 

Moisture  at  100^  C, 10.500 

Calcium  oxide, 0.295 

Magnesium  oxide, 0.721 

Sodium  oxide, 0.249 

Potassium  oxide, 1.830 

Nitrogen, ,        ,        ,         .  6.720 

Phosphoric  acid, 2.350 

Insoluble  matter, 0.390 

Sea  Island  Cotton-seed  Meal  (Ground  with  Hulls  on), 

[Sent  on  by  Butler,  Breed  &  Co.,  Boston,  liass.] 

FerCent 

Moisture  at  100°  C, 11.62 

Dry  matter, 88.38 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 12.07 

"     cellulose, 20.04 

"fat, 8.90 

"     protein  (nitrogenous  matter), 26.07 

Non-nitrogenous  extract  matter, 32.92 

100.00 
Passed  screen  144  meshes  to  square  inch, 52.72 


Fertilizing  Constituents  of  the  Above. 

Per  Cent. 

Moisture  at  100°  C, 11.62 

Calcium  oxide, 0.57 

Magnesium  oxide, 0.60 

Potassium  oxide  (4 J  cents  per  pound), 1.31 

Phosphoric  acid  (6  cents  per  pound),  .        .....  2.09 

Nitrogen  (15  cents  per  pound) 3.59 

Insoluble  matter,  ....        * 0.57 

Valuation  per  ton, . |14  46 
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Oluten  Meal  (Chicago). 

[Spdngfteltl,  Masfl.] 

50.40  per  ceoi.  piufed  screei)  144  meshei  io  squAre  inch- 


i 

J      Q 
1 

1=  «  s 

3^  « 

5^. 

i 
1 

ire  at  100^  C,    . 
utter,. 

10.^15 
89.55 

209.00 
1J91.00 

_ 

- 

tlym  of  Dry  Matter. 

ash,  .        *       .        . 

eeUtUoee,  i 

fat,    . 

protein  (nitrogenous 

tujitter), 
itrcjgenoua  extract 
er,      .         .         . 

100.00 

0.85 

0.67 

12.05 

38,17 

48.26 

2,000.  W 

17.00 

13.40 

241.00 

763.40 

005.20 

5.55 
18^.16 

648. S9 

907.29 

n4 

70 
S5 
94 

1^ 

* 

100.00 

2,000.00 

1,744.89 

> 

Gluten  Meal. 

[SprtDg6elJ,  Muss.] 

KlJDper  cont.  puBGd  screen  144  meabes  to  Btiniirc  Incli* 


ll 

In 

"  c  c    e 
r  ^  H  ^ 

ill 

Ill 

1 

1 

6 

«u 

=- 

K 

u>t  at  100^  C,    - 

e.fio 

TIJO.OO 

_ 

_ 

> 

Mter, . 

93.. ^0 

l,H70JXl 

- 

- 

100. i)0 

2,000.00 

- 

- 

tlpgiM  of  Dry  Matter. 

T'— 

tish,  .        .        *      \ 

IhHH 

13.fi0 

- 

-        ' 

T3 

tdlulose,  , 

OJiH 

1.1.60 

4.fl2 

34 

'  *71 

flit, 

io.o:i 

2(14.  UO 

155.4^1 

76 

iM 

protein  {nilrogenoiia 

matter). 

35.02 

700-40 

588.34 

85 

iUxigtrious  e3c tract 

h}V 

53.311 

1,007.80 

I, cm.  73 

04 

100.00 

2.000.00 

,1,752.18 

- 

^ 

n 
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Gluten  Meal, 

[I.,  sent  on  by  S.  N.  Fletcher,  South  Acton,  Mass. ;  II.,  sent  on  by  J.  L.  Sn 
Bane,  Mass.] 


Pb«  Ckst. 

I. 

I 

Moisture  at  100°  C, 

Dry  matter, 

7.30 
92.70 

10 

89 

Analysis  of  Dry  MatUr. 
Crude  ash, 

"     cellulose,    ....... 

"fat, 

*•      protein  (nitrogenous  matter),  . 
Non-nitrogenous  extract  matter,  .... 

100.00 

1.32 

1.14 

17.60 

39.77 

40.17 

100 

2 

6 

11 

26 

61 

Passed  screen  144  meshes  to  square  inch,    . 

100.00 
84.80 

100 
65 

Fertilizing  Constituents  of  Gluten  Meal, 


Moisture  at  100°  C, 

Calcium  oxide, 

Magnesium  oxide, 

Fenic  oxide. 

Sodium  oxide,       .... 

Potassium  oxide  (4J  cents  per  pound) 

Phosphoric  acid  (G  cents  per  pound), 

Nitrogen  (17  cents  per  pound),   . 

Valuation  per  ton. 


Per  Ckht. 


7.300 
0.051 
0.035 
0.070 
0.018 
0.045 
0.429 
5.900 
«20  61 


10. 
0. 
0. 

0. 
0. 
0. 
3. 
♦14 


Buckwheat  Middlings, 
[Sent  on  by  J.  A.  Cnnningbam,  Bolton,  Mass.] 


Moisture  at  100°  C, 
Dry  matter,    . 
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AncUysis  of  Dry  Matter, 

Par  Cent. 

asb 5.44 

cellulose,     . 5.18 

fat 7.53 

protein  (nitrogenous  matter),    .        .        .        .        .        .25.49 

i  troche  nous  extract  matter, 56.36 


71.40  por  cent  passed  screen  144  meshes  to  square  inch. 


100.00 


Wheat  Middlings. 

[Sent  on  by  F.  H.  Williains,  Sunderland,  Mass.] 
ire  at  100^  C 

Per  Cent. 
.      12.43 

atter, 

.      87.57 

100.00 

Analysis  of  Dry  Matter, 

4.21 

cellulose^     .        , 

5.78 

fat,               

3.38 

protein  (nitrog-onous  matter),    ..... 
tro^enous  extract  matter 

.  15.13 
.      71.50 

94, 10  per  cent,  passed  screen  144  meshes  to  square  inch. 


100.00 


Com  Fodder  (Pride  of  the  North). 
[Eaitt  Fields,  collected  Sept.  4,  1889.] 


1 

t 

1  |l 

"  ^1 

Sf  1 

3 

1 

re  at  100°  C„    , 

74,08 

1,593.00 

_ 

\ 

after 

1    2:1.  :^2 

rioei.40 

- 

- 

lUO.  (Hi 

2,W0.00 

- 

- 

lysia  of  Dr^  Mailer, 

ILSh,    .          .          *          . 

7.40  1 

148,00 

— 

~ 

^ 

cellulaae,  > 

2l).U 

40-2.20 

281).  58 

72 

\  OS 

fat,             .        .        . 

1-65 

33.00 

24.75 

75 

vH 

protein  (nitrogenous 

matter),          .        ♦ 

8.31 

1GG.90 

128.62 

73 

trogenoti:^   extract 

^^ 

62.^^:1 

l,250,fj0 

8:17.  no 

67 

100.00 

2.000.00 

1,280.85 

- 

' 

128  AGRICULTURAL  EXPERIMENT  STATION. 

Fertilizing  Constituents  of  Com  Fodder. 

Moisture  at  100°  C, .        . 

Calcium  oxide, 

Magnesium  oxide,  .      * 

Ferric  oxide, •        .        .        . 

Sodium  oxide, 

Potassium  oxide, 

Phosphoric  acid, 

Nitrogen, 

Insoluble  matter, 

Valuation  per  ton, 


m 


Com  Stover  {Clark  Com). 
[StaUon,  Field  A,  1889.] 


ll 

1^ 

Constituents  (in 
Pounds)  In   a 
Ton    of  2,000 
Pounds 

Pounds  DIflrestl- 
ble  in  a  Ton  of 
2,000  Pounds. 

5^a 

ftJ 

Moisture  at  100^  C,    . 
Dry  matter, . 

5.77 
94.23 

115.40 
1,884.60 

- 

- 

Analysis  of  Dry  Matter. 
Crude  ash,   .... 

**     cellulose,  . 

"      fat,    .... 

"      protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 

100.00 

7.64 

33.70 

1.77 

6.04 

50.85 

2,000.00 

152.80 

674.00 

35.40 

120.80 

1,017.00 

485.28 
26.55 

88.18 

681.39 

72 
75 

78 

67 

100.00 

2.000.00 

1,281.40 

- 
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Com  Stover  {Pride  of  the  North). 
[Experiment  Station,  1890.] 


1 

uenti  (m 
ds)   tn   a 
of    3,000 
ds. 

so     . 

^-1 

♦»  =  2 
S  2  S 

1 

t 

Constit 
Poun 
Ton 
Poun 

Pound! 
ble  ii 
3,000 

ture  at  100°  C,    . 

21.76 

435.20 

N 

natter,. 

78.24 

1,564.80 

- 

- 

100.00 

2,000.00 

- 

- 

cHysis  of  Dry  Matter, 

e  ash,  .... 

8.97 

79.40 

. 

. 

1-» 

cellulose,  . 

34.96 

699.20 

503.42 

72 

J.  00 

fat,    .... 

1.54 

30.80 

23.10 

75 

f— 1 

protein  (nitrogenous 

matter). 

9.76 

195.20 

142.50 

73 

nitrogenous  extract 

tter,     .... 

49.77 

995.40 

666.92 

67 

100.00 

2,000.00 

1,335.94 

- 

J 

Ensilage  Corn  (Pride  of  Ihe  North) , 

[Sept.  8,  1890.] 

•  Per  Cent. 

ture  at  100°  C, 9.42 

natter, 90.58 

100.00 

Analysis  of  Dry  Matter, 

eash, 6.01 

cellulose, 23.03 

fat, 2.76 

protein  (nitrogenous  matter),    .        .                .        .        .  9.31 

nitrogenous  extract  matter, 58.89 

100.00 

Ensilage  of  Soja  Bean  and  Cow-pea, 

[Station,  1889.J 

Per  Cent 

ture  at  100^  C,       .        .        , 69.78 

[natter, ,        .        ,        .        c        .      30.22 

100.00 


.  I 


t--I 


»r» 


IC'I ! 


I'tr 


..( 


•O-. 


I     t 


\ 


I 

I 
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Analysis  of  Dry  Matter,  j 

Crude  ash, 

"     cellulose, 

"fat 

"     protein  (nitrogenous  matter), 

Non-nitrogenous  extract  matter, 

Fertilizing  Constituents  of  Soja  Bean  and  Cow-pea  Ensilage 

1 

Moisture  at  100°  C  , 

Calcium  oxide, 

Magnesium  oxide, •        .        . 

Ferric  oxide, 

Sodium  oxide,       . 

Potassium  oxide  (4 J  cents  per  pound), 

Phosphoric  acid  (6  cents  per  pound), 

Nitrogen  (17  cents  per  pound), 

Insoluble  matter, 

Valuation  per  ton, 

Ensilage  of  Bed-cob  Com, 
[Station,  1889.] 


t 

|f:i 

Pounds  Digesti- 
ble in  a  Ton  of 
3,000  Pounds. 

5^ 

Moisture  at  100°  C,     . 
Dry  matter, .... 

74.48 
25.52 

1,489.60 
510.40 

Analysis  of  Dry  Matter, 
Crude  ash,   .... 

"     cellulose,  . 

"     fat,    .... 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     ,        .        .        . 

100.00 

6.55 

28.48 
4.81 

6.55 

53.61 

2,000.00 

131.00 

569.60 

96.20 

131.00 

1,072.20 

410.11 
72.15 

95.63 

718.37 

72 
76 

73 

67 

100.00 

2,000.00 

1,296.26 

- 
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• 

aenU  (int 
ds)    In  a 
of  2,000 
ds. 

5^i 

5 

11 

onstit 
Poun 
Ton 
Poun 

Dundi 
blein 
2,000 

^^1 

£ 

^ 

^ 

£ 

Vi 

ture  at  100°  C,    . 

71.41 

1,428.20 

. 

1 

\ 

matter, 

28.59 

571.80 

- 

- 

100.00 

2,000.00 

- 

- 

\aly8i8  of  Dry  Matter, 

t^ 

eash,  .... 

6.41 

128.20 

- 

- 

cellulose,  . 

24.19 

483.80 

348.34 

72 

[►o 

fat,    ...        . 

5.53 

110.60 

82.95 

75 

.. 

protein  (nitrogenous 

rH 

matter), 

8.72 

174.40 

127.31 

73 

nitrogenous  extract 

tter,     .... 

65.15 

1,103.00 

730.01 

67 

100.00 

2,000.00 

1,297.61 

- 

Imported  Seed  of  Scotch  Tares, 

Per  Cent. 

:ure  at  100°  C, 14.26 

natter, 85.74 


100.00 


Analysis  of  Dry  Matter, 

Bash, 4.15 

cellulose, 3.87 

fat, 7.38 

protein  (nitrogenous  matter), 32.08 

litrogenous  exti*aet  matter, ,        ,52.52 


100.00 
Fertilizing  Constituents  of  the  Above, 

ureatlOO^C, 14.26 

im  oxide, 0.20 

esium  oxide, 0.14 

5  oxide, 0.02 

m  oxide, 0.40 

slum  oxide, 1 .  29 

)horic  acid, 1.02 

gen, 4.24 

ible  matter, 0.04 

ttion  per  ton, $16  74 


IL 
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Vetch  and  Oats, 

[Station,  collected  July  23, 1890.] 

Po 

Moisture  at  100°  C, •      .        .        .      i 

Dry  matter, - * 

IC 
Analysis  of  Dry  Matter, 

Crude  ash, 

"     cellulose, I 

"     fat, 

"     protein  (nitrogenous  matter), 

Non-nitrogenous  extract  matter, 4 

1( 
Fertilizing  Constituents  of  Vetch  and  OcUs, 

Moisture  at  100°  C., 

Calcium  oxide, 

Magnesium  oxide, 

Ferric  oxide, • 

Sodium  oxide, 

Potassium  oxide, 

Phosphoric  acid,    .        .        .        .  • 

Nitrogen, 

Insoluble  matter, 

Valuation  per  ton, \ 


Royal  English  Horse  and  Cattle  Condiment. 

[I.,  from  S.  N.  Thompson,  Southborough,  Mass.;  II.,  from  C.  H.  Heyw( 
Holyoke,  Mass.] 


Pkb  Ckkt. 


Moisture  at  100°  C, 
Dry  matter,   . 


10.30 
89.70 


100.00 


6.53 


Analysis  of  Dry  Matter. 

Crude  ash, 

"      cellulose, I  3.59 

"fat, I  6.23 

«*      protein  (nitrogenous  matter),   .        .        .  14.21 

Non-nitrogenous  exti'act  matter,  .        .        .        .1  69.44 

100.00 


10 
89 


100 

8 

4 

5 

18 

67 

100 
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Harvey^s  Universal  Vegetable  Food, 

[Sent  on  by  £.  F.  Richardson,  MiUis,  Mws.] 

Percent 

isture  at  100°  C, 11.18 

matter, 88.82 

100.00 
Analysis  of  Dry  Matter, 

de  ash, 4.59 

cellulose, 7.06 

fat, 3.03 

protein  (nitrogenous  matter), 15.34 

-nitrogenous  extract  matter, 69 .  98 

100.00 
Bed  screen  144  meshes  to  square  inch, 72.98 


Methods  of  Analysis  of  Caide  Foods, 

L  Moisture. — Dry  2  grams  in  an  air-bath  at  100-110^ 

to  a  constant  weight. 

?.  Ash.  — Char  2  to  5  grams  in  a  muffle  furnace  at  a  low 

heat,  cool  and  weigh.  Digest  for  a  short  time  with 
ite  hydrochloric  acid ;  collect  the  residue  insoluble  in  acid 
a  Gooch  crucible,  wash,  dry  and  weigh.  Substract  this 
m  the  total  weight  for  pure  ash. 

?.  Ether  Extract,  —  Dry  2  grams  at  100^  C.  for  two  hours, 
haust  with  anhydrous,  alcohol-free  ether,  until  the  extrac- 
a  is  complete.  Dry  the  extract  in  the  air-bath  at  100^  C. 
a  constant  weight. 

I,  Crude  Protein,  —  Determine  nitrogen  by  the  Kjeldahl 
soda-lime  method,  and  multiply  the  result  by  6.25  for 
de  protein. 

>.  Albuminoid  Nitrogen. — Determine  by  Stutzer's  method, 
given  in  the  *•  Proceedings  of  the  Association  of  Official 
ricultural  Chemists,"  1889  (pages  226  and  227),  except 
t  the  protein-copper  is  dried  before  being  introduced  into 

flask. 

>.  Crude  Fibres  or  Cellulose.  — The  Weende  method,  as 
icribed  in  the  •*  Proceedings  of  the  Association  of  Official 
ricultural  Chemists,"  1888  (page  70).  In  this  method 
rams  of  the  material,  having  been  nearly  or  completely 
Bd  from  fat,  are  boiled  for  thirty  minutes  with  200  cubic 
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centimetres  of  IJ  per  cent,  sulphuric  acid,  brought  u] 
linen  filter  and  thoroughly  washed  with  boiling  water, 
then  washed  into  the  boiling-flask  with  a  1 J  per  cent, 
tion  of  sodium  hydrate,  brought  quickly  to  100°  C. 
boiled  for  thirty  minutes,  when  it  is  filtered  throu 
Gooch  crucible,  or  balanced  filter-papers,  washed 
boiling  water,  alcohol  and  ether,  dried  at  100°  C.  for  an 
and  weighed.  The  organic  matter  is  then  burned  ofl 
the  weight  of  the  ash  deducted  for  crude  cellulose. 
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ON  FIELD  EXPERIMENTS. 


.  Some  suggestions  regarding  the  question,  How  can  we 
rove  in  an  economical  way  the  productiveness  of  our  farm 
Is? 

L  Experiments  to  ascertain  the  effect  of  different  combina- 
s  ef  nitrogen,  nitrate  of  soda,  sulphate  of  ammonia  and 
mic-nitrogen-containing  materials,  blood,  as  well  as  the  absence 
nitrogen-containing  manurial  matter,  under  otherwise  cor- 
onding  circumstances,  on  oats.     (Field  A.) 

II.  Field  experiments  with  prominent  grasses  and  legumi- 
3  plants,  to  study  their  composition  and  general  economical 
le  in  our  section  of  the  country.     (Field  B.) 

III.  Field  experiments  with  reputed  field  and  garden  crops, 
Lscertain  their  adaptation  to  our  soil  and  climate.  (Fields 
idD.) 

^.     Field  experiments  to  study  the  economy  of  using  different 

mercial  sources  of  phosphoric  acid  for  manurial  purposes  in 

a  practice.     (Potatoes.     Field  F.) 

■.     Experiments  with  grass  land.     (East  Field  Meadow.) 

J.     Report  on  general  farm  work. 

'11.     Professor  Humphrey's   report.      (On   diseases  of   farm 

Its.) 

Some  Suggestions  regarding  the  Question,  How 

CAN    WE     improve      IN     AN      ECONOMICAL     WaY     THE 

Productiveness  of  our  Farm  Lands? 

Ln  insufficient  supply  of  suitable  manurial  matter, 
uired  for  the  successful  and  liberal  production  of  the  crops 
ye  raised,  is  at  present  universally  recognized  as  being  the 
5t  fatal  circumstance  in  any  system  of  farming  for  profit, 
opting  this  conclusion  as  the  correct  verdict  of  past  and 
sent  experience  m  agricultural  industries,  it  becomes 
3t  desirable,  in  the  interest  of  satisfactory  pecuniary 
irns,  that  every  available  manurial  resource  of  the  farm 
uld  be  turned  to  account  to  its.  full  extent.     To  secure 


^\ 
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this  end  we  are  advised  to  begin  the  work  with  a  tir 
thorough,  mechanical  preparation  of  the  soil  under  cul 
tion ;  to  select  the  crops  to  be  raised,  as  far  as  praetic 
with  reference  to  their  tendency  of  economizing  exi 
natural  resources  of  plant-food ;  to  increase  the  latter  t 
full  extent  of  suitable  home-made  manure  on  hand,  ar 
supplement  the  latter  liberally  by  buying  commercial 
centrated  fodder  articles  and  commercial  fertilizer,  a: 
as  circumstances  advise.  To  discuss  briefly  some  ol 
means  of  developing  and  economizing  manurial  source 
the  farm,  is  one  of  the  objects  of  this  communication, 
the  present  occasion  only  two  of  those  means  will  be 
cussed,  which,  although  more  or  less  at  the  dispositic 
every  farmer  engaged  in  mixed  farm  management,  < 
frequently  do  not  receive  that  degree  of  consideration  \ 
they  deserve,  namely  :  — 

1.  A  judicious  selection   and   a  libei*al  production  of  I 
crops. 

2.  An  economical  system  of  feeding  farm  live  stock. 

i.     Production  and  Selection  of  Fodder  Crops. 

A  careful  inquiry  into  the  history  of  agricultui-e,  do\" 
the  middle  of  the  present  century,  has  shown  that 
original  productiveness  of  farm  lands  in  all  civilized  couni 
even  in  the  most  favored  localities,  has  suflTered  in 
course  of  time  a  gradual  decline.  This  general  declii 
the  fertility  of  the  soil  under  cultivation  has  been  ascr 
with  much  propriety  in  the  majority  of  instances,  main 
two  causes  :  namely,  a  gradual  but  serious  reduction  ii 
area  occupied  by  forage  crops,  natural  pastures  and  mead 
and  a  marked  decline  in  the  annual  yield  of  fodder 
large  tracts  of  land  but  ill  suited  for  a  permanent  cultiv 
of  grasses,  —  the  main  reliance  of  fodder  production  at 
time.  A  serious  falling  off  in  the  annual  yield  of  pas 
and  meadows  was  followed  usually  by  a  reduction  in 
live  stock,  which,  in  turn,  caused  a  falling  off  m  the  pi 
pal  home  resource  of  manurial  matter.  This  chapter  ii 
history  of  farm  management  has  repeated  itself  m 
countries.     The   unsatisfactory   results   of  that   systei 


] 


PUBLIC  DOCUMENT  — No.  33. 


137 


ing  finds  still  an  abundant  illustration  in  the  present 
usted  condition  of  a  comparatively  large  area  of  farm 
J  in  New  Englard. 

ientific  investigations,  carried  on  during  the  past  fifty 
J  for  the  particular  benefit  of  agriculture,  have  not  only 

instrumental  in  recognizing  the  principal  causes  of  an 
st  universal  periodical  decline  of  the  original  fertility  of 
lands,  but  have  also  materially  assisted,  by  field  experi- 
8  and  otherwise,  in  introducing  eflicient  remedies  to 
t  the  noted  decline  in  the  annual  yield  of  our  most 
linent  farm  crops.  As  a  scanty  supply  of  manurial 
5r,  due  to  a  serious  falling  off  of  one  of  the  principal 
jr  crops,  was  found  to  be  one  of  the  chief  causes  of  less 
nerative  crops,  and  thus  indirectly  has  proved  to  be  the 
cause  of  an  increase  in  the  cost  of  the  products  of  the 
d  industry  of  the  farm, — milk  and  meat,  —  it  is  but 
•al  that  the  remedies  devised  should  include,  as  one  of 
)remost  recommendations,  a  more  liberal  production  of 
tious  fodder  crops.  The  soundness  of  this  advice  is  to- 
ully  demonstrated  in  the  most  successful  agricultural 
ns  of  the  world.  An  intensive  system  of  cultivation 
•eplaced  in  those  localities  the  extensive  one  of  pre- 
g  periods ;  although  the  area  under  cultivation  for  the 
iction  of  general  farm  crops  has  been  reduced,  the 
value  of  products  of  the  farm  have  increased  materially, 
)nsequence  of  a  more  liberal  cultivation  of  reputed 
ir  crops.  The  change  has  been  gradual,  and  the  results 
ighly  satisfactory. 

Bwing  our  own  present  condition,  we  notice  that  well- 
ig  grass  land,  good  natural  meadow,  with  rich  and 
isive  pastures,  are  rather  an  exception  than  the  rule, 
benefits  derived  from  indifferently  yielding  natural 
res  are  more  apparent  than  real ;  the  low  cost  of  the 
iction  of  the  fodder  is  frequently,  in  a  large  degree,  set 
r  a  mere  chance  distribution  of  the  manure  produced, 
atinued  cultivation  of  one  and  the  same  crop  upon  the 
land,  without  a  liberal,  rational  system  of  manuring, 
aused  in  many  instances  a  one-sided  exhaustion  of  the 
under  cultivation.     This  circumstance  has  frequently 

brought   about,    in    a    marked    degree,    by   a    close 
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rotation  of  mixed  grasses  (meadow  growth)  and  ( 
next  main  reliance  for  fodder,  —  the  corn  (maize), 
crops  require  potash  and  phosphoric  acid,  in  simila 
portion  (4,  potassium  oxide,  to  1,  phosphoric  acid) 
both  require  an  exceptional  amount  of  the  former, 
is  good  reason  to  assume  that  the  low  state  of  producti^ 
of  many  of  our  farms,  so  often  complained  of,  is  largel 
to  the  fact  that  crops  have  been  raised  in  successi 
years,  which,  like  those  mentioned,  have  consumed  c 
the  other  essential  article  of  plant  food  in  an  excepti« 
large  proportion,  and  thereby  have  gradually  unfitte 
soil  for  their  remunerative  production ;  while  a  libera 
ply  of  other  important  articles  of  plant  food  is  left  in 
behind.  As  the  aniount  of  available  plant  food  contaii 
the  soil  represents  largely  the  working  capital  of  the  fi 
it  cannot  be  otherwise  but  that  the  practice  of  Mom 
part  of  it  to  lie  idle  must  reduce  the  interest  c 
investment. 

Our  personal  observation  upon  the  lands  assigned  f 
use  of  the  station  has  furnished  abundant  illustration  < 
above-described  condition  of  farm  lands.  In  one  insts 
was  noticed  that  a  piece  of  old,  worn-out  grass  land, 
being  turned  under  and  properly  prepared,  as  far 
mechanical  condition  of  the  soil  was  concerned,  proc 
without  any  previous  application  of  manure,  an  excepti 
large  crop  of  horse-beans  and  lupine, — two  reputed  i 
crops.  A  similar  observation  was  made  during  th( 
season,  when  lands,  which  for  years  had  been  used  f 
production  of  English  hay  and  corn,  were  used  for  the 
vation  of  southern  cow-pea,  serradella,  and  a  mixed  c 
oats  and  vetch,  to  serve  as  green  fodder  for  milch 
The  field  engaged  for  the  production  of  these  crops  w 
manured,  because  it  was  to  be  prepared  for  a  specia 
experiment  during  the  present  season.  An  area  o 
land,  which,  under  favorable  circumstances,  woul 
produce  more  than  six  tons  of  green  grass  at  the  ti 
blooming,  yielded  nine  to  ten  tons  of  green  vetch  and 
ten  tons  of  green  southern  cow-pea,  and  from  twel 
thirteen  tons  of  green  serradella.  The  exceptional  exha 
of  our  lands  in  potash  has  been  shown  by  detailed  de 
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1  of  experiments  with  fodder  com  in  previous  annual 
orts. 

?he  results  obtained  during  past  years  tend  to  confirm  the 
Dion  held  by  successful  agriculturists,  that  dry  grass  lands 
th  are  in  an  exceptional  degree  inclined  to  a  spontaneous 
rgrowing  by  an  inferior  class  of  fodder  plants  and  weeds, 
t  all  fit  for  a  more  thorough  system  of  cultivation,  ought 
)e  turned  by  the  plough  and  subsequently  planted  with 
le  hoed  crop,  to  kill  off  the  foul  growth  and  to  improve 
physical  and  chemical  condition  of  the  soil.  These  lands 
ve,  in  many  instances,  ultimately  a  far  better  investment 
m  used  for  the  raiding  of  other  farm  crops  than  grasses. 
J  less  the  variety  of  crops  raised  in  succession  upon  the 
le  lands,  the  more  one-sided  is  usually  the  exhausted  soil, 
the  sooner,  as  a  rule,  will  be  noticed  a  decrease  in  the 
ual  yield.  The  introduction  of  a  greater  variety  of 
ier  plants  enables  us  to  meet  better  the  differences  in  local 
ditions  of  climate  and  of  soil,  as  well  as  the  special  wants 
lifferent  branches  of  farm  industry.  In  choosing  plants 
that  purpose,  it  seems  advisable  to  select  crops  which 
lid  advantageously  supplement  our  leading  fodder  crop 
ide  from  the  products  of  pastures  and  meadows),  —  the 
ier  corn  and  corn  stover. 

'aking  this  view  of  the  question,  the  great  and  valuable 
ily  of  leguminous  plants,  as  clovera,  vetches,  lucerne, 
tidella,  peas,  beans,  lupines,  etc  ,  is,  in  a  particular 
ree,  well  qualified  for  that  purpose.  They  deserve  also 
^cided  recommendation  in  the  interest  of  a  wider  range, 
the  introduction  of  economical  systems  of  rotation,  under 
ious  conditions  of  soil  and  different  requirements  of 
kets.  Most  of  these  fodder  plants  have  an  extensive 
b  system,  and  for  this  reason  largely  draw  their  plant 
i  from  the  lower  portion  of  the  soil.  The  amount  of 
)ble  and  roots  they  leave  behind  after  the  crop  has  been 
^rested  is  exceptionally  large,  and  decidedly  improves 
ii  the  physical  and  chemical  condition  of  the  soil.  The 
is  are  consequently  better  fitted  for  the  production  of 
llow-growing  crops,  as  grains,  etc.  Large  productions 
odder  c  ropa  assist  in  the  economical  raising  of  general 
a  crops  j   although  the  area  devoted  to  cultivation   is 
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reduced,  the  total  yield  of  the  land  is  usually  more 
factory. 

The  subsequent  tabular  statement  contains  a  list  of 
crops  raised  on  the  lands  of  the  station.  Those  i 
with  ♦  have  been  tried  successfully  on  a  large  scj 
fodder;  the  remainder  seem  to  be  well  adapted 
climate.  All  are  reported  in  their  dry  state,  to  c< 
their  relative  nutritive  character,  as  well  as  the  vj 
their  fertilizing  constituents.  For  further  detail 
seventh  annual  report,  for  1889. 
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2.     Economical  Feeding  of  Farm  Live  Stock. 

The  adoption  of  an  economical  system  of  feeding  fan 
stock  in  the  case  of  a  mixed  farm   management   is 
second  in  importance ,  as  far  as  financial  success  is  concc 
to  the  remunerative  production  of  the  leading  farm  < 
The  benefits  derived  from  a  successful  management  c 
latter  are  not  unfrequently  largely  oflfset  by  a  misma 
ment  of  the  former.     Comparatively  recent  investiga 
regarding  the  principles  which  control  success  in  fe 
farm  live  stock  for  various  purposes,  have  greatly  imp 
our  chances  for  profit.     Although  much  needs  still 
learned  in  regard  to  many  details,  it  is  quite  generallj 
ceded  that  some  important  facts,  bearing  on  the  econc 
side  of  the  question,  have  been  fairly  established.. 
.  The  introduction  of  the  chemical  analysis  of  fodder  ai 

.^M  has  made  us  more  familiar  with  their  general  character. 

^Xm  influences   which   affect  their   composition   are   also  1 

known.     A   fair   knowledge   in   both   directions   is  t 
considered  indispensable  for  a  due  appreciation  of  the  r 
obtained   in   feeding   experiments.     The   latter,  carri( 
-,  under  better-defined  circumstances,  have  demonstrate 

M  important  fact  that  three  distinctly  different  groups  of 

I'  stances  are  required  for  the  support  of  the  life  of  ani 

r  These  groups  are :  nitrogen-containing  organic  substi 

commonly  called  nitrogenous  organic  matter;  non-n 
enous  organic  matter,  like  sugar,  starch,  fat,  etc. 
certain  saline  or  mineral  substances.  Neither  one  no 
of  these  groups  by  themselves  can  for  any  length  of 
sustain  animal  life  ;  nor  can  any  excess  of  one  or  the  ( 
contained  in  the  diet  used,  benefit  the  animal.  The  e: 
as  a  rule,  is  ejected,  and  can  only,  if  at  all,  benefi 
manure.  We  know,  also,  that  all  our  farm  plants  c< 
more  or  less  of  each  of  the  three  essential  groups  of 
constituents.  As  no  single  plant  or  part  of  plant  has  p 
to  any  extent  to  furnish  the  most  nutritious  and  at  the 
time  the  most  economical  diet  for  any  particular  els 
animals,  it  becomes  advisable  to  supplement  them 
other  suitable  articles,  to  secure  their  full  benefit, 
economical  system  of  stock  feeding  has,  therefore,  to 
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elect  among  the  suitable  fodder  articles  those  which 
ish  the  required  quantity  and  proportion  of  the  three 
ntial  food  constituents  in  digestible  form  at  the  lowest 
.  For  more  details  regarding  this  point,  I  have  to  refer 
revious  annual  reports. 

ssuming  a  similar  degree  of  adaptation  of  the  various 
ler  articles  offered  for  our  choice,  the  question  of  cost 
Tves  a  serious  consideration,  when  feeding  for  profit, 
actual  cost  of  a  fodder  article  does  not  depend  merely 
a  its  market  price,  but  is  materially  affected  by  the  value 
le  manurial  refuse  it  leaves  behind,  when  it  has  served 
purpose  as  food.  The  higher  the  percentage  of  nitrogen, 
sphoric  acid  and  potash  a  diet  contains,  the  more  valuable 
le  manure  it  furnishes,  under  otherwise  corresponding 
imstances.  An  excess,  therefore,  of  any  one  or  of  all 
e  in  one  diet,  as  compared  with  that  of  another,  counts 
Lvor  of  that  particular  diet,  as  far  as  the  net  cost  of  feed 
ioncemed ;  for  it  is  admissible,  for  mere  practical 
lomical  purposes,  to  assume  that,  in  raising  one  and  the 
B  kind  of  animals  to  a  corresponding  weight,  or  feeding 
a  for  the  same  purpose,  a  corresponding  amount  of 
Dgen,  phosphoric  acid,  potassium  oxide,  etc.,  will  be 
ined,  and,  according  to  circumstances,  either  stored  up 
he  growing  animal,  or  pass  into  the  milk,  etc.  The 
mercial  value  of  the  three  above-mentioned  essential 
3les  of  plant  food,  contained  in  the  manure  secured  in 
lection  with  our  feeding  experiments  with  milch  cows, 
differed  in  case  of  different  diets  from  less  than  one-third 
lore  than  one-half  of  the  market  cost  of  feed  consumed, 
ew  tabular  statements  may  not  be  without  interest  on 
occasion  ;  for  further  illustration,  I  refer  to  our  seventh 
ual  report,  — 1889. 

.  Table  showing  the  relative  manurial  value  of  stated 
ler.  Net  cost  signifies  market  cost,  less  manurial  value. 
.  Tables  designed  to  show  the  approximate  relative 
;  per  pound  of  digestible  nitrogenous  matter  of  some 
minent  fodder  articles.  The  calculation  assumes  in 
ry  case  a  value  of  nine-tenths  cents  per  pound  of 
jstible  non-nitrogenous  extract  matter,  and  four  and  one- 
d  cents  for  digestible  crude  fat.     The  difference  between 
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the  sum  of  the  money  values  of  fat  and  non-nitroj 
extract  matter  and  cellulose  present,  and  the  marke 
of  the  particular  fodder  articles,  is  charged  to  the  dig 
nitrogenous  matter.  The  com  meal  has  been  adop 
the  basis  for  the  comparison,  as  far  as  value  of  non-i 
enous  matter  is  concerned.  In  presenting  this  tabU 
by  no  means  assumed  that  the  nitrogenous  matter,  as 
below,  is  pound  for  pound  of  equal  nutritive  val 
merely  aims  to  show  what  class  of  articles  suggest  then 
for  trials,  when  an  increase  of  nitrogenous  matter 
main  object  for  consideration  in  making  up  a  class  si 
for  the  occasion. 

i.     Valuation  of  Fodder  Articles  (per  Ton), 


Com  meal, . 

Wheat  bran, 

Wheat  middlings, 

Gluten  meal, 

Cotton-seed  meal. 

Linseed  meal  (old-process), 

Linseed  meal  (new-process), 

English  hay  (mixed), 

Com  fodder. 

Com  stover. 

Sugar  beets, 

Mangel-wurzels, 

Skim-milk, . 


Market  Cost. 


120-00 
17  00 
20  00 

24  00 

26  00 

27  00 

25  00 
12  00 

5  00 

6  00 
6  00 

3  00 

4  10 


Manorial 
Value. 


17  50 

14  50 

10  75 

17  00 

19  75 

21  75 

24  00 

6  50 

4  32 

4  80 

1  15 

1  10 

2  25 
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Com  meal,         .         .         .         . 

Wheat  bran,      .        .         .        . 

Wheat  middlings,     . 

Gluten  meal,     .        .        .        , 

Cotton-seed  meal,      . 

Linseed  meal  (old-process), 

Linseed  meal  (new-process),  , 

Timothy  hay,    . 

English  hay  (mixed), 

Corn  fodder,      . 

Com  stover,      . 

Sugar  beets» 

Mangel-wurzels, 

Skim-milk, 
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Com  Ensilage  (Six  Samples) . 

[Sent  on  by  J.  H.  £»terbrook  for  the  Dudley  Grange.] 
Statements  of  Parties, 
a.  Variety  of  corn  :  — 

1 .  Cross  between  StowelFs  evergreen  and  eight-rowed  var 

2.  Common  field. 

3.  Eureka  ensilage. 

4.  Southern  white, 

5.  Sto well's  evergreen. 
G.  Southern  white. 

h.  Fertilization  per  acre  :  — 

1 .  Three  cords  stable  manure  broadcast,  with  five  hundred  \ 
ground  bone  in  hill. 

2.  About  thirty  loads  or  ten  cords  stable  manure  broadcas 
two  hundred  pounds  phosphate  in  hill. 

3.  "Forty  loads  stable  manure  broadcast. 

4.  After  a  crop  of  rye  for  fodder,  with  five  cords  stable  m 
four  hundred  pounds  E.  F.  Coe's  phosphate  in  drill. 

5.  Six  cords  horse  manure,  with  three  hundred  pounds  Bn 
fish  in  hill. 

6.  Two  and  one-half  cords  stable  manure  broadcast,  on 
sod  in  the  fall,  and  ploughed  in  with  four  hundred  poui 
phosphate  in  drill  when  planting. 

c.  Mode  of  planting :  — 

1.  Rows  three  feet  apart;  hills  twenty-six  inches  apart 
kernels  to  hill. 

2.  Rows  three  and  a  half  feet  apart ;  hills  twenty  inches  Ji 

3.  Rows  three  feet  apart;  hills  twelve  inches  apart. 

4.  Rows  three  feet  apart ;  kernels  about  three  inches  aj 
drills. 

5.  Rows  thirty-two  inches  apart ;  kernels  about  six  inches 
in  drills. 

6.  Rows  three  feet  apart;  kernels  about, one  foot  apart  in 

d.  Period  of  harvesting  :  — 

1 .  Somewhat  past  the  milk. 

2.  Over  ripe  ;  rather  dry  (September  23). 

3.  In  the  milk. 

4.  Ears  commencing  to  form  in  the  more  exposed  parts 
field. 

5.  Ears  ripe  enough  for  seed. 

6.  Past  the  milk  (September  25). 

e.  Yield  per  acre  (approximately)  :  — 
1.  Eighteen  to  twenty  tons. 
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About  eight  tons  of  ensilage  and  eighty  bushels  of  ears. 

Estimated,  thirty-five  to  forty  tons ;  ten  to  fifteen  feet  high. 

Twelve  tons. 

Twenty  to  twenty-two  tons. 

Twelve  tons. 

ode  of  ensilaging :  — 

Cut  in  short  pieces ;  silo  filled  in  two  days. 

Cut  in  pieces  one  inch  long. 

Cut  in  short  pieces  by  a  Bailey  cutter. 

Cut  in  pieces  one  inch  long  by  a  Bailey  cutter ;  covered  with 

welve  inches  of  old  hay  or  straw ;  then  with  inch  boards  and 

en  inches  thickness  of  stones. 

Cut  in  pieces  three  to  four  inches  long  by  a  Bailey  cutter ; 

ilo  filled  in  two  days,  covered  and  weighted. 

Same  as  4. 

odder  analysis :  — 


o 

•3 

« 
3 

^  -6 
o  ^ 

il 

0 

AxALTSis  OP  Dry  Matter,  100  Parts. 

e. 

JS 

< 

f 

1 

a 

1 

«2 

S5  ? 
il 

u  is 

11 

?  1 

Per  Cent. 

Per  Cent. 

Per  Cent 

3.68 

76.38 

23.62 

6.18 

20.05 

5.57 

8.49 

59.71 

2.12 

70.01 

29.99 

6.74 

34.97 

2.74 

5.98 

49.57 

1.98 

82.87 

17.13 

7.22 

38.92 

1.82 

6.04 

46.00 

2.69 

75.36 

24.64 

6.25 

30.26 

2.57 

6.52 

54.40 

1.27 

78.8-4 

21.16 

6.94 

24.40 

3.78 

7.53 

57.35 

1.13 

71,. 65 

28.35 

4.37 

24.64 

2.68 

6.82 

61.49 

Observations  made  at  the  Laboraiory, 

.  1.    Best-looking  sample,  bright  and  fresh.    Good  per  cent. 

rs.     Agreeable  acid  o<lor. 

•  2.     Odor  and  appearance  not  as  good  as  No.  1.     Smaller 

Bnt.  of  ears. 

.  3.     Small  percent,  of  ears.    Bright  looking.    Odor  sliglitly 
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No.  4.     Fair  per  cent,  of  ears.     Odor  agi'eeable,  but 
sour.     Not  8o  bright  looking  as  No.  1. 

No.  5.     Larger  per  cent,  of  ears.    Odor  agreeable.    Cole 
Small  weeds  and  grass  mixed  in. 

No.  6.     Fair  per  cent,  of  ears.     Color  not  as  bright  -as 
Smell,  fair. 
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Field  Experiments  to  ascertain  the  Effect  of 
Different  Combinations  of  Nitrogen,  Nitrate 
OF  Soda,  Sulphate  of  Ammonia  and  Organic- 
nitrogen-containing  Compounds,  Blood,  under 
Otherwise  Corresponding  Circumstances,  on 
Oats.     1890.     (Field  A.) 

'ho  area  occupied  by  this  experiment  is  the  same  which 
served  during  four  preceding  years  in  succession —  1884 
[888  —  for  the  purpose  of  ascertaining  the  extent  of  the 
(rent  natural  resources  of  potash.  The  results  obtained 
liat  connection,  which  are  described  in  our  third,  fourth, 
I  and  9ixth  annual  repoi*ts,  left  no  doubt  about  the  fact 
;  our  farm  land  had  been  in  an  exceptional  degree 
overished  in  potash,  in  consequence  of  a  too  close 
lion  of  grass  and  cora. 

he  field  record  of  each  of  the  ten  plats,  one-tenth  of  an 
)  in  size,  extended  over  a  period  of  more  than  six  years, 
ar  as  modes  of  cultivation  and  of  manuring  are  con- 
led.  Some  plats  had  received  during  that  period  a  supply 
litrogen  for  manurial  purposes  in  but  one  and  the  same 
sified  form,  while  others  had  received  none  in  any  fonn. 
3  condition  of  the  various  plats  was  turned  to  proper 
)unt  in  our  new  plans. 

889  —  Several  plats  which  for  five  preceding  years  did 
receive  any  nitrogen  compound  for  manurial  purposes, 
e  retained  in  that  state  to  study  the  effect  of  an  entire 
lusion  of  nitrogen-containing  manurial  substances  on  the 
3  under  cultivation ;  while  the  remaining  ones  received, 
before,  a  definite  amount  of  nitrogen  in  the  same  form  in 
ch  they  had  received  it  in  preceding  years ;  namely, 
er  as  sodium  nitrate  or  as  ammonium  sulphate,  or  as 
inic  nitrogenous  matter  in  form  of  dried  blood.  A 
•esponding  amount  of  available  nitrogen  was  applied 
ill  these  cases. 

Lside  from  the  difference  regarding  the  nitrogen  supply, 
plats  were  treated  alike.  They  each  received,  without 
exception,  a  corresponding  amount  of  available  phos- 
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phoric  acid  and  of  potassium  oxide.  The  phosphoric 
was  supplied  in  form  of  dissolved  bone-black,  an 
potassium  oxide  either  in  form  of  muriate  of  potash 
potash-magnesia  sulphate.  From  120  to  130  poun 
potassium  oxide,  from  80  to  85  pounds  of  available 
phoric  acid,  and  from  40  to  50  pounds  of  available  niti 
were  supplied  per  acre. 

One  plat,  marked  0,  received  its  main  supply  of 
phoric  acid,  potassium  oxide  and  nitrogen  in  form  of 
yard  manure ;  the  latter  was  carefully  analyzed  before 
applied,  to  determine  the  amount  required  to  secu 
far  as  practicable,  the  desired  corresponding  proporti 
essential  fertilizing  constituents .  The  deficiency  in  pota 
oxide  and  phosphoric  acid  was  supplied  by  potash-maj 
sulphate  and  dissolved  bone-black.  The  fertilizer  fo 
plat  consisted  of  800  pounds  of  barn-yard  manure,  32  p 
of  potash-magnesia  sulphate,  and  18  pounds  of  diss 
bone-black. 

Plats  4,  7  and  9  received  no  nitrogen-containing  ma 
substance ;  plats  1  and  2  received  nitrogen  in  form  of  8< 
nitrate  ;  plats  5,  6  and  8  received  nitrogen  in  form  of  a 
nium  sulphate ;  plats  3  and  10  received  nitrogen  in  fo 
dried  blood ;  plat  0  received  nitrogen  in  form  of  ban 
manure. 

The  entire  field,  eleven  plats,  was  ploughed  April  9. 
fertilizer  was  applied  broadcast  to  each  plat,  and  i 
quently  slightly  harrowed  under,  April  27.  The  final  j 
ration  of  the  soil  for  seeding,  by  ploughing  and  harro 
took  place  May  9.  The  same  variety  of  corn  (Clar 
flint  com,  was  planted  in  drills  in  a  similar  manner  as  d 
preceding  years.  May  10.  The  crop  on  all  plats  was 
clean  by  means  of  the  cultivator  and  hoe ;  it  was  cut 
tember  3,  when  the  kernels  were  fairly  glazed  over. 
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d  of  Com  Stover  and  Ears  on  Plats  {1889),  at  Forty-eight 
Per  Cent.  Moisture. 


Weight  of 
Whole  Crop. 

Weight  of 
Stover. 

Weight  of 
Enra. 

Form  of  Nitrogen  applied. 

Poonda. 

Ponnds. 

Pounds. 

0,. 

500.62 

342.35 

158.27 

Barn-yard  manure. 

1,. 

648.48 

475.95 

17253 

Nitrate  of  soda. 

2,. 

576  91 

375.75 

201.16 

Nitrate  of  soda. 

3.. 

618.31 

425  85 

192.46 

Blood. 

4,. 

381.18 

283.90 

97.28 

No  nitrogen. 

5,. 

488.01 

359  05 

128.96 

Ammonium  sulphate. 

6,. 

541.95 

367.05 

174.90 

Ammonium  sulphate. 

7,.         . 

525.82 

484  30 

41.52 

No  nitrogen. 

8,.         . 

359.12 

237.98 

121.14 

Ammonium  sulphate. 

9,. 

475.63 

417.50 

58.13 

No  nitrogen. 

10,.        . 

639  55 

467.60 

171.95 

Dried  blood. 

rrcerdage  of  Well'developed  and  Undeveloped  Ears  on  Plats 
{1889), 


Well-developed  Ears. 

Undeveloped  Ears. 

Per  Cent. 

Per  Cent 

0, 

60  3 

39.7 

1,  . 

48.5 

51.5 

2.     . 

46  7 

53.3 

3,    . 

28.3 

71.7 

4.     • 

14  7 

85.3 

5, 

187 

81.3 

6,     . 

29  0 

71.0 

7,     . 

416 

58.4 

8,     ■ 

21.3 

78.7 

9.     . 

24.4 

75.6 

10,     . 

50  2 

49.8 

lie  following  tabular  statement  shows  the  general  condi- 
of  the  soil  and  its  crop-producing  quality  during  the 
rs  1888  and  1889  :  — 


IP 
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le  results  of  our  first  season  of  observation,  1889,  re- 
ing  the  influence  of  nitrogen-containing  manurial  sub- 
;es  on  the  character  and  on  the  quantity  of  the  fodder 
raised  under  otherwise  corresponding  circumstances,  al- 
gh  not  without  some  interest,  were  not  decisive  enough 
Ivise  a  'detailed  explanation  of  causes.  The  larger  part 
e  summer  season  of  1889  with  us  was  cold  and  wet,  and 
his  reason  of  an  exceptionally  unfavorable  chai'acter  for 
■aising  of  fodder  corn.  How  much  this  circumstance 
iffected  our  first  results,  is  diflScult  to  decide.  Not  less 
lult  is  it  to  decide,  at  this  stage  of  observation,  how 
1  the  special  conditions  of  various  plats' may  yet  control 
results.  The  comparatively  low  yield  of  ears  and  the 
J  percentage  of  undeveloped  ears,  on  plats  4,  7,  9,  which 
ived  no  nitrogen-containing  manurial  matter,  was,  how- 
,  very  marked. 

390.  —  During  the  past  season,  oats  was  chosen  as  the 
for  our  trial.  The  field  was  prepared  by  ploughing  in 
all  and  in  the  spring,  previous  to  the  manuring.  The 
)  kind  and  the  same  quantity  of  manurial  substances  were 
ied  broadcast  to  the  different  plats  as  in  the  preced- 
^ear  shortly  before  seeding. 


EEOF 
AT. 


800  lbs.  of  barn-yard  mannre,  32  lbs.  of  potash-magnesia  sulphate  and 

18  lbs.  of  dissoWed  bone-black. 
29  lbs.  sodium  nitrate  (»  4  to  5  lbs.  nitrogen),  25  lbs.  muriate  of 

potash  (»  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved 

bone-black  (»  8.6  lbs.  available  phosphoric  acid.) 
29  lbs.  sodium  nitrate  (=4  to  6  lbs.  nitrogen),  48.5  lbs.  potash- 
magnesia  sulphate  (=12  to  13  lbs.  potassium  oxide),  and  50  lbs. 

dissolved  bone-black  (=  8.5  lbs.  available  phosphoric  acid). 
43  lbs.  dried  blood  (=  5  to  6  lbs.  nitrogen),  25  lbs.  muriate  of  potash 

(=  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved  bone-black 

(=  8.5  lbs.  available  phosphoric  acid). 
25  lbs.  muriate  of  potash  (=  12  to  13  lbs.  potassium  oxide)  and  50 

lbs.  dissolved  bone-black  (=8.5  lbs.  available  phosphoric  acid). 
22.5  lbs.  ammonium  sulphate  (=  4  to 5  lbs.  nitrogen),  48.5  lbs.  potash- 
magnesia  sulphate  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs. 

dissolved  bone-black  (=  8.5  lbs.  available  phosphoric  acid). 
22.5  lbs.  ammonium  sulphate  (=  4  to  6  lbs.  nitrogen),  25  lbs.  muriate 

of  potash  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved 

bone-black  (k  8.5  lbs.  available  phosphoric  acid). 
25  lbs.  muriate  of  potash  (=  12  to  13  lbs.  potassium  oxide)  and  50 

lbs.  dissolved  bone-black  (=  8.5  lbs.  available  phosphoric  acid). 
22.5  lbs.  ammonium  sulphate  (=  4  to  5  lbs.  nitrogen),  25  lbs.  muriate 

of  potash  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved 

bone-black  (=  8.5  lbs.  available  phosphoric  add). 
25  lbs.  muriate  of  potash  (=  12  to  13  lbs.  potassium  oxide)  and  50 

lbs.  dissolved  bone-black  (=•  8.5  lbs.  available  phosphoric  acid). 
43  lbs.  dried  blood  (=  5  to  6  lbs.  nitrogen),  48.5  lbs.  potash-magnesia 

sulphate  (=  12  to  13  lbs.  potassium  oxide),  and  50  lbs.  dissolved 

bone-black  (=  8.5  lbs.  available  phosphoric  acid). 
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The  above  weights  of  the  different  inanurial  subsl 
were  taken  for  the  purpose  of  securing  to  each  plat,  j 
as  practicable,  potash,  phosphoric  acid  and  nitrog 
corresponding  proportions. 

The  manurial  substances  were  slightly  harrowed 
before  seeding.  The  oats  were  seeded  April  29  an 
in  rows,  two  feet  apart,  to  allow  a  one-horse'  cultival 
pass  between  the  rows.  Each  plat  had  sixteen  rows 
thirty-nine  pounds  of  oats,  Pringle's  Progi-ess,  we 
equal  weights  divided  t^etween  eleven  plats'.  A  brush 
drill  with  no  plate  under  the  brush  was  used  for  thai 
pose. 

The  young  plants  appeared  above  ground  on  May  5. 
plants  on  plats  6  and  8  appeared  sickly,  having  a  yell 
tint.  May  23.  The  entire  field  became  subsequently 
what  infested  with  plant  lice,  plats  6  and  8  suffering 
May  26.  Cultivator  and  hoe  were  used  at  this  sta< 
renovate  the  ground,  June  2  and  3.  The  entire  crop, 
the  exception  of  that  upon  Plat  8,  soon  improvec 
recovered  entirely.  Plat  8  suffered  for  some  days  1 
than  the  rest  from  the  infection ;  it  showed  later  on  a 
and  somewhat  uneven  stand  of  its  oats. 

The  shade  of  the  green  of  the  growth  upon  different 
showed  during  the  progress  of  the  season  in  many  insi 
a  quite  marked  difference.  Upon  plats  which  had  re< 
their  nitrogen  in  the  form  of  sulphate  of  ammonia,  a 
as  upon  those  which  had  received  no  nitrogen-contj 
manurial  matter,  a  light-green  tint  of  the  foliage 
noticed  alike  in  the  earlier  stages  of  the  growth  c 
oats.  In  the  latter  case  this  light-green  color  of  the 
remained  until  the  maturing  began;  in  the  former 
i.  e.y  where  sulphate  of  ammonia  had  furnished  the  ni< 
supply,  the  color  became  deeper  green  as  the  { 
progressed. 

The  progress  of  growth  varied  at  times  in  a  no 
degree,  yet  no  exceptional  differences  in  height  were  r 
able  at  the  maturing  of  the  crop. 

The  following  tabular  statement  contains  the  me 
ments  of  the  height  of  the  plants  at  stated  dates :  - 
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June  so 

.  June  27 

July  4 

July  11 

July  18 

July  25 

(Ineliu). 

(Incheit). 

(Inches). 

(Inches). 

(Inches) 

(Inches). 

0,     .        . 

15 

20 

25 

31 

36 

33 

1, 

Hi 

19 

25 

31 

36 

36 

2,     .        . 

15 

20 

28 

33 

40 

40 

3,     .        . 

1       !-> 

17 

21 

30 

34 

36 

*,     .        . 

13 

16 

22 

27 

30 

83 

6,      - 

15 

19 

28 

34 

38 

40 

6,     .        . 

12 

15 

22 

30 

37 

40 

7,     .        . 

12 

15 

20 

28 

35 

36 

8,     .        . 

7 

11 

16 

23 

32 

36 

9,     .        . 

12 

13 

21 

27 

31 

35 

10,     .        . 

14J 

19 

21 

32 

40 

40 

'he  entire  crop  was  cut  August  11;  it  was  removed  to 
barn  August  13.  To  secure  as  far  as  practicable  a  uni- 
n  state  of  dryness,  the  final  weighing  of  the  yield  of  each 
:  was?  deferred  tp  August  21,  when  the  following  results 
■e  obtained ;  -^ 


Grain  and  Straw 

Or«ln  (Poundu), 

straw  and  ChafT 

(Vi>und»). 

(fumiditj. 

0,.               .        . 

315 

]2<3 

195 

1,. 

3fi2 

12^ 

2U 

2,.       . 

SCa 

120 

236 

3,  . 

346 

110 

229 

4,. 

2m 

m 

170 

6,. 

mo 

lit 

'       219 

6,  . 

m^ 

\u 

261 

7.. 

mo 

no 

210 

e,  • 

220 

5U 

161 

9,. 

2m 

101 

189 

'%• 

dm 

no 

25-^ 

3,017 

l;2*^H 

2.:55i) 

jonsideriiJ!:?  Plat  8  a  failure  for  known  cause,  the  low 
Id  of  kenieU  on  plats  4,  7  and  9,  which  received  no  nitro- 
i  application,  is,  to  say  the  least,  very  significant. 
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Comparative  Weights  and  Moisture  Tests  of  (he  Ai 
recorded  Grains. 

One  hundred  average  kernels  of  each  plat  were  tal 
the  test ;  three  independent  tests  were  made ;  the  i 
below  recorded  are  the  mean  of  the  three  tests  made 
oats  were  kept  in  glass-stoppered  bottles  during  the 
nation. 


pj^TS                           Avernge  Weight  of 

Average  Per  Cent. 

100  Kernels  (Qrams). 

of  Water. 

Dry  ] 

0, 

3.2151 

16.96 

83 

1,. 

3.3577 

17.58 

82 

2,. 

3.1236 

17.43 

82 

3,. 

3.32(50 

20.88 

79 

4,. 

3.2991 

20.99 

79 

6,. 

3.2015 

18.79 

81 

6,. 

3.1201 

22.60 

77 

7,. 

3.3956 

22.22 

77 

8,. 

3.0727 

17.74 

82 

9,. 

3.3408 

23.94 

7G 

10,. 

3,07-10 

18.34 

81 

The  difference  in  moisture  points  evidently  toward 
varying  degree  in  maturity.  In  the  majority  of  cases 
muriate  of  potash  has  furnished  the  potassa,  the  matu 
the  crop  was  somewhat  later  than  where  sulphate  of  ] 
was  used. 


c 

3 

g 

«  1 
IS 

il 

elatlve  Percent- 
age of  Dry  Mat- 
ter in  Grain. 

ANALTSia 

or  Drt 

g 

» 

PLAT. 

S. 

2    ' 

1  « 

11 

li 

o 

^ 

w 

-o        « 

Per  Cent. 

i 

Per  Cen 

0, 

315 

38.10 

61.90 

99.66 

86.97 

0.82 

1.13 

1, 

362 

35.36 

64.64 

105.50 

92.13 

0.76 

1.2t 

2, 

365 

35.34 

64.66 

106.52 

93.02 

0.75 

1.02 

3, 

345 

33.62 

66.38 

91.78 

80.15 

0.84 

1.21 

4, 

260 

34.61 

63.39 

71.11 

62.09 

0.79 

1.08 

6, 

360 

39.20 

60.80 

114.51 

100.00 

0.85 

0.96 

6, 

385 

32.21 

67.79 

95.98 

83.82 

0.90 

1.15 

7, 

320 

34.40 

65.60 

85.56 

74.72 

0.80 

1.06 

8, 

220 

26.82 

73.18 

48.53 

42,30 

0.84 

1.09 

9, 

290 

34.83 

65.17 

76.82 

67.08 

0.80 

0.97 

10, 

395 

35.44 

64.56 

114.33 

99.84 

0.84 

1.18 

Average, 

329 

34.54 

05.46 
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3  absence  of  nitrogen  in  the  raanurial  riiattcr  applied 
ts  4,  7,  9,  is  accompanied  by  the  lowest  yield  in  dry 
r  in  the  grain  ;  the  yield  of  dried  grain  in  case  of  plats 
9,  averages  67.9  per  cent.,  and  in  case  of  the  remain- 
lats,  excluding  Plat  8  for  stated  reasons,  it  averages  90.8 
jnt.  The  plats  containing  potash-magnesia  sulphate  as 
otash  source,  namely,  plats  2,  5,  10,  have  yielded  the 
it  amount  of  grain ;  each  of  these  plats  received  its 
ren  supply  in  a  diiferent  form,  —  ammonium  sulphate, 
,  and  nitrate  of  soda.  The  field  (A)  has  been  seeded 
winter  rye  during  the  late  autumn,  lo  continue  the 
tisration  in  the  same  direction. 
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Field  Experiments  with  Prominent  Fodder 
Crops,  to  study  Their  Composition  and  Their 
General  Economical  Value  in  our  Section 
OF  the  Country.  —  Grasses  and  Leguminous 
Plants  (Field  B). 

le  field  here  under  discussion  is  located  west  of  Field 
escribed  within  some  preceding  pages.     It  occupies  an 

of  one  and   seven-tenths  acres.     The  land  is   nearly 
,  and  the  soil  consists  of  a  sandy  loam  several  feet  deep. 

1884  the  entire  field  was  subdivided  into  eleven  plats 
jual  size,  thirty-three  by  one  hundred  and  seventy-five 

with  five  feet  of  space  between  them.  Every  alternate 
has  received  from  that  date  annually  the  same  kind  and 
same  amount  of  fertilizer, — .six  hundred  pounds  of 
nd  bones  and  two  hundred  pounds  of  muriate  of  potash 
icre.  Since  1885  all  crops  on  that  field. have  been  raised 
ows ;  this  system  of  cultivation  became  a  necessity  in 
case  of  grasses,  clovers,  etc.,  to  secure  a  clean  crop  for 
rvation.  The  rows,  in  the  case  of  corn  and  leguminous 
ts,  were  three  feet  and  three  inches  apart ;  and,  in  the 
of  grasses,  two  feet.  The  space  between  the  different 
\  has  received,  thus  far,  no  manurial  substance  of  any 
ription,  and  is  kept  clean  from  vegetation  by  a  proper 
:)f  the  cultivator.  Plats  11,  13,  15,  17,  19  and  21  were 
lized  annually  ;  plats  12, 14, 10, 18  and  20  have  received 
Mlilizer  until  the  season  of  1889. 
le  details  of  the  work  carried  on  upon  Field  B  are  from 

to  year  recorded  in  the  annual  report  of  the  station. 
:he  chemical  analyses  of  the  crops  raised  require  con- 
•able  time,  on  account  of  other  contemporary  pressing 
gements  in  the  laboratory,  they  are  usually  published 
illetins,  and  the  reports  of  the  succeeding  year, 
le  subsequent  tabular  statement  of  crops  raised  upon 
different  plats  of  Field  B  since  1886  may  assist  in  a 
rable  understanding  of  its  late  history,  and  its  condi- 
at  the  beginning  of  the  season  of  1890. 
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ie  fertilizer  annually  applied  since  1889  to  all  the  plats 
consisted  in  each  case  of  eighty  pounds  of  steamed 
nd  bones  and  of  twenty-seven  pounds  of  muriate  of 
A,  or  six  hundred  pounds  of  bones  and  two  hundred 
ids  of  muriate  of  potash  per  acre. 

WO.  —  A  grass  mixture  v/as  sown  broadcast  on  plats 
nd  21.  The  remaining  plats  were  sown  in  drills  two 
apart,  sixteen  rows  in  each  plat.  The  crops  seeded  in 
were  cultivated  two  or  three  times,  and  cleaned  with 
loe  during  the  growing  season  to  remove  the  weeds  and 
3ar  the  crops  from  admixtures. 

le  majority  of  the  plats  appeared  well  at  the  begmning 
e  season.  The  seeds  proved,  however,  subsequently, 
jveral  instances,  a  bad  investment  for  our  purposes, 
e  distinct  varieties  and  not  mixtures  of  gmss  seeds  were 
ed. 

its  11,  12,  Kentucky  blue-grass,  sown  Sept.  24,  1889. 
growth  looked  well  at  the  opening  of  spring,  1890. 
cultivator  ana  hoe  were  applied  m  the  beginning  of  the 
►n,  and  again  in  June,  to  remove  the  weeds.  The  crop 
3ut  for  the  first  time  September  19  ;  it  did  not  head  out 
ig  the  season.  The  hay  weighed  two  hundred  pounds 
lat  11,  and  two  hundred  and  sixty  pounds  on  Plat  12. 
its  13,  14,  red  top  (Agrostis  vulgaris)^  sown  Sept.  24, 
.  The  seed  proved  not  well  adapted  to  our  purpose, 
ntained  a  considerable  amount  of  seeds  of  herds  grass, 
crop  was  cut  on  both  plats  July  10,  and  yielded  seven 
red  and  ten  pounds  of  hay  in  all.  The  sod  was  subse- 
tly  ploughed  under,  and  cut  up  by  means  of  a  wheel 
►w.     The  soil  prepared  later  on  was  reseeded  Sept.  24, 


it  15,  Bokhara  clover  {Melilotus  alba)  and  esparsette 
linfoin  (Onobrychis  sativa).  Both  were  sown  May  8, 
.  The  Bokhara  clover  yielded,  September  9,  two  hun- 
and  three  pounds  of  hay  ;  the  sainfoin  did  not  head  out 
9  first  year,  —  it  reached  about  five  inches  in  height. 

crops  looked  fairly  well  in  the  spring  of  1890,  yet 
ed  here  and  there  the  effects  of  winter-killing.     They 

cut  for  hay ;  Bokhara  clover  yielded  two  cuts,  sain- 
but  one.    Bokhara  clover  was  cut  June  24,  yielding  two 
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hundred  and  five  pounds  of  hay,  and  again  Septemb 
yielding  seventy-five  pounds.  Sainfoin  was  cut  Jur 
and  yielded  one  hundred  and  twenty-five  pounds  of 
the  aftergrowth  would  have  furnished  a  rich  pastui 
cows. 

Plat  16,  Rhode  Island  bent  {Agrostis  alba)^  sown 
25,  1889.  The  growth  looked  promising  at  the  of 
of  the  season,  yet  turned  out  later  on  to  contain  a  con 
able  admixture  of  herds  grass.  The  crop  was  cut  J 
and  it  yielded  three  hundred  and  twenty  pounds  ol 
The  sod  was  turned  under  July  15,  and  cut  up  with  a 
harrow.  The  plat,  after  thorough  preparation,  was  res 
in  September,  1890. 

Plat  17,  meadow  fescue  {Festuca  prcUensis)^  sown 
tember,  1887.  Started  out  vigorously  with  an  unb 
sod ;  began  blooming  during  the  first  week  of  Jun( 
was  nearly  through  blooming  June  20.  It  was  cut  Jin 
and  measured  from  three  to  three  and  a  half  feet  in  li 
Two  crops  were  secured,  June  24  and  September  22. 
first  cut  yielded  seven  hundred  and  thirty  pounds  ol 
and  the  second  cut  two  hundred  and  fifty-five  pounds. 

Plat  18,  meadow  fescue,  sown  Sept.  22,  1889. 
seed  proved,  to  a  serious  degree,  to  be  a  mixti 
grass  seeds.  The  crop  was  cut  July  9,  and  y 
three  hundred  and  ninety  pounds  of  hay.  The  so 
ploughed  under  July  15,  cut  up  with  a  wheel  hi 
and  subsequently,  after  due  preparation,  reseeded 
24,   1890. 

Plat  19,  herds  grass  {Phleum  pratense)^  sown  Sep 
1889.  Looked  well  in  the  spring;  began  to  blossona 
30 ;  was  cut  July  9.  It  yielded  five  hundred  and 
pounds  of  hay.  The  second  crop  was  cut  Septembc 
and  yielded  two  hundred  and  five  pounds  of  hay. 

Plat  20,  a  mixture  of  herds  grass,  two  and  or 
pounds  (=2  quarts),  and  red  top,  two  and  one-half  p 
(=6  quarts),  which  were  sown  Sept.  24,  1889.  Th( 
looked  fair  in  the  spring ;  was  cut  July  9 ;  it  yielde^ 
hundred  and  thirty  pounds  of  hay,  first  cut.  The 
sufifered  somewhat  from  a  brown  fungus.  The  sod  \i 
this  reason  ploughed  under,  and  the  soil  prepared,  ; 
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manner  as  previously  described  in  case  of  other  plats, 
reseeding  during  the  succeeding  September, 
t  21,  a  mixture  of  meadow  fescue,  two  and  one-half 
is  (=  4  quarts),  and  herds  grass,  two  and  one-half 
is  (=  2  quarts),  was  sown  Sept.  25,  1889.  The 
ooked  well  in  the  spring ;  it  proved  in  part  a  failure, 
jcount  of  the  mixed  character  of  the  seeds,  and  of 
3pearance  of  a  brown  fungus  upon  the  plants.  The 
Jut  yielded  three  hundred  and  ninety  pounds  of  hay. 
od  was  ploughed  under  soon  after  harvesting  the  hay, 
be  land  reseeded  after  a  careful  preparation  of  the  soil, 

25,  1890. 

plats  reseeded  during  the  late  autumn  have  been 
zed  in  a  like  manner,  with  the  same  mixture  which  has 
used  for  several  years  upon  Field  B  ;  namely,  six  hun- 
pounds  of  ground  steamed  bones  and  two  hundred 
Is  of  muriate  of  potash  per  acre.  Extra  precaution  has 
taken  to  secure  seeds  fit  for  our  purpose,  which  in  this 
ction  consists  in  comparing  single  varieties  of  grasses 
ther  reputed  fodder  crops,  regarding  their  nutritive 
cter  and  their  comparative  economical  value,  when 
I  under  otherwise  corresponding  circumstances  upon 

in  Massachusetts, 
ne  of  the  results  of  the  analyses  of  crops  raised  upon 

B,  during  1889  and  1890,   as  far  as  they  are  not  yet 
shed,  will  be  found  upon  a  few  subsequent  pages. 

Meadow  Fescue. 

[In  full  bloom,  June  14,  1889.    (Field  B.)] 

Per  Cent 

ire  at  100^  C, 6.30 

atter, 94.70 

100.00 

Analysis  of  Dry  Matter, 

ash, 8.50 

cellulose, ,  .        .        .89.65 

fat, „        .        1.97 

protein  (nitrogenous  matter), 7.85 

itrogenous  extract  matter, 42.03 

100.00 


!!" 
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Fertilizing  ConsHttierUs  of  Meadow  Fescue, 


Moisture  at  100°  C, 
Calcium  oxide, 
Magnesium  oxide, 
Ferric  oxide,  . 
Sodium  oxide, 
Potassium  oxide,   . 
Phosphoric  acid,    . 
Nitrogen, 
Insoluble  matter,  . 
Ash,       . 
Valuation  per  ton. 


Kentucky  Blue-^ass. 
[Collected  Jane  14,  1889 ;  just  past  blooming.    (Field  B.)] 


PuCi 


Fertilized.  I  U 


Moisture  at  100°  C, 
Dry  matter. 


100.00 

Analysis  of  Dry  Matter, 

Crude  ash, 8.24 

cellulose, 86.84 

fat, 2.03 

protein  (nitrogenous  matter),        .        .  8.78 

Non-nitrogenous  extract  matter,        •        .        .        .  i     44.11 


6.78 
93.22 


100.00 


Fertilizing  Constituents  of  Kentticky  Blue-grass, 


Pk«Ci 

Pertlllxed.  |  U 

Moisture  at  100'^  C  , 
Calcium  oxide,  . 
FeiTic  oxide. 
Sodium  oxide,     . 
Potassium  oxide. 
Phosphoric  acid, 
Nitrogen,    . 
Insoluble  matter, 
Valuation  per  ton. 

6.780 

0.866 
0.031 
0.067 
2.110 
0.414 
1.810 
3.203 
♦6  74 
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Alsike  Clover^ 

[CoUected  June  14,  1889;  in  full  bloom.     (Field  B.)] 

Per  Cent. 

ireatlOOoC,       . 9.96 

atter, 90.04 

100.00 

Analysis  of  Dry  Matter, 

ash, 13.06 

cellulose, 26.11 

fat, 2.19 

protein  (nitrogenous  matter), 16.65 

itrogenous  extract  matter,  . 41.99 

100.00 
Fertilizing  Constituents  qf  Alsike  Clover, 

Per  Cent 

ire  at  100°  Ci 9.960 

m  oxide, 1.870 

oxide, 0.104 

Qoxide, 0.266 

ium  oxide, .  3.320 

boric  acid, 0.495 

en, ....  2.399 

ble  matter, 1.928 

ion  per  ton, |11  57 


Medium  Clover, 

[Collected  July  12,  1889;  in  full  bloom.    (Field  B.)] 

Per  Cent 

ire  at  100*^  C, 6.10 

atter, 94.90 

100.00 

Analysis  of  Dry  Matter. 

ash, 9.06 

cellulose,     ....  .30.76 

fat, 2.36 

protein  (nitrogenous  matter),    .        ,        .        .        .        .16.01 
itrogenous  extract  matter, 42.81 

100.00 
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Fertilizing  Constituents  of  Medium  Clover. 


Moisture  at  100°  C, 
Calcium  oxide, 
Ferric  oxide, . 
Sodium  oxide. 
Potassium  oxide. 
Phosphoric  acid. 
Nitrogen, 
Insoluble  matter. 
Valuation  per  ton. 


Siveet  Clover  (  Mdilotus  alba) . 
[Collected  Oct.  3, 1889.    (Field  C.)] 


Moisture  at  100°  C, 
Dry  matter,    , 


1 


Analysis  of  Dry  Matter, 

Crude  ash, 

"     cellulose, 

"fat, 

"     protein  (nitrogenous  matter),    . 
Kon-nitrogenous  extract  matter,  .        .        .        . 


Fertilizing  Constituents  of  Sweet  Clover. 


Moisture  at  100°  C, 
Calcium  oxide. 
Magnesium  oxide, 
Ferric  oxide, . 
Sodium  oxide. 
Potassium  oxide,    . 
Phosphoric  acid,    . 
Nitrogen, 

Insoluble  matter,  . 
Valuation  per  ton, . 


Sainfoin  {Onohrychis  sativa) , 
[Past  blooming;  collected  June  20, 1890.] 


Moisture  at  100°  C, 
Dry  matter,    . 
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AncUysis  of  Dry  Matter, 

ash,      ...... 

cellulose,     .... 

fat,  ... 

protein  (niti-ogenous  matter), 
itrogenous  extract  matter, 

100.00 
Fertilizing  Constituents  of  Sainfoin. 

l^erCent, 

ire  at  100^  C 12.17 

Dioxide, 1.11^ 

isium  oxide, 0.43 

oxide, 0.04 

a  oxide, 0.54 

lum  oxide, .         .        .  2.03 

tioric  add, 0.7r» 

en 2.63 

ble  matter, 0.47 

ion  per  ton, f  11  57 
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I.     Experiments  avith  Field   and    Garden    Crops, 
(Fields  C  and  D.) 

Field  O. 

"his  field  comprises  an  area  328  feet  long  and  183  feet 
e  ;  it  is  subdivided  into  two  parts,  running  from  east  to 
t ;  they  are  separated  by  a  passage-way  three  feet  wide, 
'he  system  of  manuring  and  of  cultivating  is  the  same  on 
1  divisions.  They  are  annually  manured  with  a  mixture 
listing  of  fine-ground  steamed  bone,  six  hundred  pounds, 
muriate  of  potash,  two  hundred  pounds,  per  acre.  The 
I  is  usually  ploughed  in  the  fall  and  early  in  spring,  with 
exception  of  small  areas  occupied  by  perennial  plants. 

fertilizer  is  applied  broadcast  early  ia  spring,  and  sub- 
lently  slightly  harrowed  in. 

'he  crops  are  in  the  majority  of  cases  planted  in  drills, 
ecure  chances  for  clean  cultivation.  The  land  has  served, 
several  years  past,  for  the  same  purposes ;  namely,  to 
srtain  the  particular  degree  of  adaptation  of  reputed  farm 
)s  to  our  climate  and  our  soil.  In  some  instances  suf- 
nt  quantities  of  one  or  the  other  were  raised  to  furnisli 
ler  for  summer  and  winter  feeding  experiments.  In  the 
Drity  of  cases,  however,  the  main  object  of  the  planting 

to  secure  suitable  material  for  analysis,  to  determine 
r  relative  economical  value  either  for  general  farm  pur- 
58  or  for  special  industrial  purposes.  The  variety  of 
)8  already  tested  in  this  connection  is  quite  numerous ; 
details  regarding  previous  years,  we  have  to  refer  to  our 
ceding  annual  reports.  Some  analyses  of  crops  raised 
ields  C  and  D  during  the  year  1889  are  published,  for 
first  time,  within  a  few  subsequent  pages. 

otus  vVHosiLS. 

ilia  {Hedysarum  coronaria) . 

eosinte. 

ipanese  buckwheat. 

nail  pea  (Lathyrus  sativus) , 

UTot  (Daucus  carota) . 

890, — The  entire  field,  both  divisions,  was  ploughed 
ing  the  autumn  of  1889,  and  again  May  1,  1890.     The 
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fertilizer,  six  hundred  pounds  of  fine-ground  bones  and  two 
hundred  pounds  of  muriate  of  potash,  per  acre,  was  sown 
soon  after  the  ploughing,  slightly  harrowed  under,  and  the 
various  seeds  subsequently  planted  as  stated  below. 

The  entire  south  side  of  Field  C  was  planted  with  barley, 
in  rows  two  feet  apart.  The  north  side  was  occupied  by  a 
series  of  crops  in  the  following  order,  beginning  at  the  east 
end  of  the  field  :  — 

5  rows  English  i*ye  grass,  rows  two  feet  apart. 

8  rows  early  Southern  white  coi-n,  rows  three  feet  three  inches  apart 

2  rows  early  Southern  cow-pea,  rows  three  feet  three  inches  a|>art 

4  rows  horse  bean,  rows  three  feet  three  inches  apart. 

4  rows  white  soja  bean,  rows  three  feet  three  inches  apart. 

4  rows  black  soja  bean,  rows  three  feet  tliree  inches  apart. 

2  rows  bush  peas,  rows  three  feet  three  inches  apart 

4  rows  Scotch  tares,  rows  three  feet  three  inches  apart. 

4  rows  common  yetch,  rows  three  feet  three  inches  apart. 

4  rows  white  lupine,  rows  three  feet  three  inches  apart. 

4  rows  serradella,  rows  three  feet  three  inches  apart. 

4  rows  Bokhara  clover,  rows  three  feet  three  inches  apart. 

4  rows  sainfoin,  rows  three  feet  three  inches  apart. 

4  rows  English  rye  grass,  rows  two  feet  apart. 

1  row  sulla. 

1  row  f estuca  No.  1  (Connecticut) . 

2  rows  pyrethrum,  rows  two  foot  apart. 

3  rows  lotus  villosus,  rows  three  feet  three  inches  apart. 

15  rows  Florimond  Desprez's  richest  sugar  beet,  rows  two  feet  apart. 
15  rows  Bulteau  Desprez's  richest  sugar  beet,  rows  two  feet  apart. 
15  rows  Dippe's  Kleinwanzleben  sugar  beet,  rows  two  feet  apart 

15  rows  Dippe's  Vilmorin  sugar  beet,  rows  two  feet  apart. 

16  rows  Simon  Le  Grand's  white  improved  sugar  beet,  rows  two  feet 
apart. 

The  entire  field  was  kept  clean  from  weeds  by  a  timely 
use  of  a  one-horse  cultivator  and  the  hoe. 

Barley.  —  The  area  occupied  by  barley  was  30,504  squai'e 
feet.  It  required  thirty-four  pounds  of  seed,  or  forty-eight 
to  fifty  pounds  per  acre.  The  seed  was  planted  with  a 
brush  seeding  machine,  without  plate.  May  3.  The  young 
plants  began  to  come  up  May  6.  They  were  cultivated 
June  3,  and  headed  out  June  25.  The  heads  remained  free 
from  smut,  but  the  leaves  showed  many  brown  spots,  due  to 
fungous  growth. 

The  crop  reached  a  height  of  twenty-five  inches,  and 
turned  yellow  July  25.     It  was  cut  July  31,  and  put  in  the 
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rn  August  3.  "When  threshed,  September  15,  it  yielded 
0  pounds  of  grain  and  1,795  pounds  of  straw  and  chaff, 
lich  is  equal  to  GIO  pounds  of  grain  and  2,531  pounds  of 
raw  and  chaff,  per  acre. 

Tiie  ground  which  was  used  for  the  production  of  the 
rley  was  ploughed  August  2.  After  being  fertilized  with 
5  pounds  of  fine-ground  steamed  bone  (one-half  of  our 
stomary  annual  dressing  of  bone),  it  was  planted  with 
mips  and  ruta-bagas,  in  rows  two  feet  apart.  The  crop 
IS  thinned  out  in  the  rows  and  twice  cleaned  with  the 
Itivator.  It  was  harvested  November  5.  The  turnips 
me  to  a  good  average  size,  and  the  ruta-bagas  only  to  a 
lall  medium  size.  Both  were  of  excellent  quality  for 
mily  use,  selling  in  our  local  market  at  fifty  cents  per 
Lshel.  The  entire  crop  amounted  to  7,715  pounds. 
English  Rye  Grass  {Lolium  pei^enne). — This  was  sown 
ay  SO.     The  young  plants  appeared  above  ground  June 

They  made  a  good  growth,  yet  did  not  head  out  during 
e  season.  The  grass  was  cut  at  the  customary  time  for 
cond  cut  of  upland  meadow  grasses,  and  the  sod  left  over 
nter,  to  notice  the  effect  of  that  season  on  the  crop.  In 
le  of  our  preceding  experiments  the  plants  were  winter- 
lied.  The  main  object  of  this  trial  was  to  secure  addi- 
)nal  facts  regarding  that  point. 

Early  Southern  White  Corn.  —  The  corn  was  planted 
ay  23.     The  young  plants  were  noticed  above  ground  June 

It  made  a  very  heavy  rank  growth,  yet  proved  much 
o  late  for  maturing  in  our  locality. 

Horse  Bean  (Vicia  faba).  —  This  was  planted  May  23, 
»peared  above  gi'ound  June  2  ;  reached  a  height  of  twenty- 
e  inches  before  it  began  to  bloom,  July  9.  It  suffered 
mporarily  somewhat  from  drought ;  recovered,  however, 
bsequently.  The  roots  of  the  plants,  when  thirty-one 
shes  high,  July  18,  showed  a  remarkably  largo  number  of 
bercles.  The  plant  keeps  on  blooming  until  a  killing  frost 
stroys  it.  This  plant  has  served  us  well  on  former  occa- 
)ns  for  green  manuring. 

Soja  Bean  {Soja  hispida).  —  Two  varieties,  white  and 
ack,  were  planted  May  23 ;  they  came  above  ground 
me  2.     The  white  variety  began  to  bloom  August  9,  and 
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the  black  variety  but  one  day  later.  The  foliage  of  the 
white  variety  was  darker  green  than  that  of  the  black, 
throughout  the  season.  Both  stood  the  drought  well.  The 
roots  had  apparently  no  tubercles.  The  white  variety 
matured  sooner  than  the  black  one.  The  soja  bean  promises 
to  be  a  valuable  addition  to  the  leguminous  fodder  crops  m 
New  England.  Two  acres  have  been  plinted  with  soja 
beans  during  the  past  season,  on  the  grounds  of  the  station. 
The  growth  of  one  acre  has  served,  m  its  semi-matured 
state,  as  green  fodder  during  the  autumn  (see  summer  feed- 
ing experiment  on  previous  pages  of  this  report)  for  railch 
cows ;  and  tliat  of  the  other  has  been  put  in  a  silo  as  an 
admixture  to  com  ensilage  (see  statements  on  silos). 

Scotch  Tares  (a  coarse  variety  of  vetch).  —  The  seed  was 
kindly  furnished  by  Mr.  James  Cheesman  of  Southborough, 
Mass.,  who  had  imported  some  for  his  own  experiments. 
It  was  planted  May  2.3,  was  above  ground  June  3 ;  had 
reached  a  height  of  twelve  inches,  July  18,  before  it  began 
to  spread.  The  plants  began  blooming  July  23.  The  crop 
was  cut  for  hay  August  2.  One  acre  has  been  planted  on 
another  part  of  our  farm  during  ihe  past  season,  to  serve 
as  winter  fodder  for  cattle. 

Common  Vetch  (  Vicia  saliva).  —  The  seed  was  planted 
May  23 ;  the  young  plants  were  above  ground  June  1. 
They  began  to  bloom  July  12,  when  twelve  inches  high. 
The  plants  formed  subsequently  a  rank,  thick  growth.  This 
variety  of  vetch  has  been  raised  for  several  years  very  suc- 
cessfully on  our  farm,  either  by  itself  or  as  an  admixture  of 
oats  and  barley,  for  green  fodder,  toward  the  close  of  July, 
when  they  begin  to  bloom.  It  is  one  of  the  earliest  annual 
leguminous  fodder  crops  at  our  disposal,  and  has  rendered 
lis  for  several  years  past  excellent  services  as  green  fodder 
for  milch  cows.  It  can  be  used  green  or  in  its  dried  state, 
as  circumstances  advise.  An  admixture  of  oats  and,  barley 
renders  the  crop  very  acceptable  to  dairy  stock. 

White  Lupine  (Lupinus  alba).  —  This  was  planted  May 
23 ;  appeared  above  ground  June  1 ;  began  to  blossom 
July  7,  and  reached  a  height  of  twenty-five  inches.  The 
crop  became  infested  with  insects,  and  proved  no  success 
during  the  past  season.     The  best  services  we  have  thus  far 
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ed  from  the  various  varieties  of  lupines,  white,  yellow 
lue,  consists  in  their  fitness  for  green  manuring.  The 
grows  rapidly,  is  succulent,  and  comparatively  rich  in 
enous  matter.  The  crop  can  be  ploughed  under  with 
in  the  beginning  of  August.  The  disintegration  of 
ant  has  usually  sufficiently  advanced  at  the  beginning 
ptember  to  render  the  soil  fit  for  thorough  mechanical 
ration,  preparatory  to  the  seeding  down  of  grasses  or 
iter  crops. 

radella  (  Omithopus  sativus).  — The  successful  cultiva- 
f  this  valuable  fodder  crop  depends,  in  our  part  of  the 
ry,  apparently  in  exceptional  degrees,  on  the  character 
soil  and  the  season.  A  deep,  sandy  loam,  and  a  fair 
je  temperature  of  the  summer  season,  tend  to  secure 
iS.  Under  favorable  circumstances  we  have,  obtained 
ten  to  twelve  tons  of  green  fodder,  with  an  average 
itage  of  dry  matter  of  from  nineteen  to  twenty  per 

Fed  green  from  the  beginning  to  the  end  of  Sep- 
r,  1887  and  1889,  at  the  rate  of  seventy  to  eighty 
s  per  day,  with  one-quarter  of  the  ordinary  English 
Ltion  (five  pounds),  the  result  has  been  in  an  excep- 
degree  satisfactory.  Serradella  has  surpassed  in  our 
be  eflfect  of  Southern  cow-pea  and  vetch  and  oats,  as  a 

fodder  for  dairy  cows.  It  competes  fairly  with  soja 
in  that  connection.  Cold  and  wet  summer  seasons, 
►Id,  springy  lands,  each  in  their  own  way  interfere  seri- 
with  a  timely  vigorous  growth,  and  thus  with  the  pro- 
n  of  a  remunerative  crop.  Our  trial  with  this  crop 
I  the  late  season  has  been  a  failure,  on  account  of  the  ^m 

:y  character  of  the  land  selected  for  its  cultivation.  ^ 

^chara  Clover  {Melilotus  alba)  and  Sainfoin  {One- 
is  saliva^  —  Esparsette)  are  already  described  in  pre vi- 
ages  (Field  B).  The  billky,  heavy  growth  of  the 
ira  clover,  and  its  pleasant  odor,  resembling  somewhat 
)f  the  sweet  vernal  grass  (Anthoxantkum  odoratum), 
r  it  desirable  to  institute  experiments  for  the  purpose 
ertaining  its  fitness  for  ensilage.  Its  stems  are  succu- 
t  the  time  when  the  plant  has  reached  its  full  height 
to  four  and  one-half  feet).  Our  locality  is  evidently 
>ld  to  render  the  cultivation  of  sainfoin  advisable. 


! 
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Sulla  {IledT/sarum  coronaria)  and  Lotus  villosus  have 
for  seveml  years  shown  a  healthy  and  vigorous  growth  on 
our  gi'ounds ;  they  stand  our  average  winter  very  well. 
Both  deserve  a  serious  trial  for  stocking  pastures  with  a 
nutritious  growth.  They  shade  the  ground  more  efl^ently 
in  such  localities  than  any  of  our  coarser  clover  varieties. 
Some  subsequent  statements  of  their  composition  illustrate 
their  high  feeding  value. 

Sugar  Beets,  —  The  seeds  were  sent  on  by  the  United 
States  Department  of  Agriculture,  for  trial,  accompanied  by 
the  directions  to  return  in  due  time  average  specimens  of 
roots  of  the  five  varieties  for  examination  at  the  laboratory 
of  the  department  in  Washington. 

They  were  planted  in  rows  two  feet  apart,  in  a  well- 
prepared  soil,  May  5,  each  variety  properly  marked.  The 
young  plants  came  up  May  17 ;  they  suffered  subsequently 
somewhat  from  leaf-miners,  but  soon  recovered  without 
any  apparent  serious  consequences.  The  crop  was  cleaned 
twice  with  the  cultivator,  and  the  plants  thinned  out 
to  six  inches  apart  July  8.  They  suffered  during  the  latter 
part  of  the  summer  here  and  there  from  brown  spots  on  the 
leaves.  The  pulling  of  the  roots  began  October  2,  with  the 
following. 

roandfl. 

T.    Florimond  Desprez's  richest, 7G0 

II.    Bulteau  Desprez's  richest,    .        ; 760 

in.    Dippe's  Kleinwanzleben, 705 

IV.    Dippe's  Vilmorin, 680 

V.    Simon  Le  Grand's  white  improved, 865 

Total,         .        . 3,770 


>. 
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The  majority  of  the  roots  were  of  a  smaller  size  than 
usual.  The  quality  of  some  varieties  proved  to  be  fair; 
others  have  but  little  value  for  the  production  of  sugar,  as 
will  be  seen  from  the  analyses  farther  on. 

The  importance  of  a  reliable  seed,  a  good  preparation  of  a 
deep  soil,  a  proper  system  of  fertilization,  a  close  planting, 
and  a  subsequent  careful  mode  of  cultivation  for  the  success- 
ful production  of  sugar  beet  roots  fit  for  an  economical 
manufacture  of  sugar,  has  been  abundantly  illustrated  by 
the  writer,  by  a  series  of  field  experiments  upon  the  college 
farm,  as  far  back  as  1873-1876.  (Sec  Massachusetts  Agri- 
cultural College  reports  for  those  years.) 

Fidd  D, 

It  comprises  an  area  328  feet  long  and  70  feet  wide, 
equal  to  22,960  square  feet,  running  from  east  to  west, 
panillel  with  Field  C,  with  a  grass  road  twelve  feet  in  width 
between  them.  Mode  of  manuring  and  preparation  of  the 
soil  previous  to  seeding  corresponds  with  that  described  in 
connection  with  Field  C.  The  eastern  half  of  the  land  was 
planted  with  carrots,  the  western  with  flax. 

Flox  {Linum  nsitatissimum) . — About  one-fourth  of  an 
acre  was  sown  with  flax-seed  May  23.  Forty-four  pounds 
of  seed  were  used  for  that  purpose.  The  seed  was  applied 
broadcast  in  two  directions,  to  secure  a  close  stand  of  the 
crop.  The  young  plants  showed  themselves  above  ground 
May  29.  The  crop  was  weeded  by  hand  June  30.  It  began 
to  bloom  July  2,  and  reached  a  height  of  two  feet  August  1. 
As  soon  as  the  color  of  the  plants  changed  decidedly  into  a 
greenish-yellow  tint,  they  were  pulled,  to  secure  a  valuable 
straw.  The  seeds  were  but  partly  matured.  The  entire 
crop  when  harvested  weighed  1,510  pounds.  The  seed 
heads  were  taken  off  by  means  of  an  iron  comb,  and  the 
straw  set  up  out  of  doors  to  dry.  The  dried  straw  weighed 
670  pounds,  August  22.  This  weight  corresponds  to  2,570 
pounds  per  acre. 

The  entire  crop  was  sent  to  a  New  York  company,  accord- 
ing to  a  previous  arrangement,  to  be  converted,  by  a  new 
process  of  bleaching,  etc.,  into  linen  goods,  to  test  its 
quality  for  that  purpose. 
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Is  {Daucus  carota)y  Danvers  Yellow.  —  The  seed 
ited  by  means  of  a  brash-seeding  apparatus,  using 
3  third  in  size  from  the  smallest,  in  rows  two  feet 
allow  the  use  of  a  one-horse  cultivator  for  cleaning, 
Y  9.  The  crop  was  subsequently  thinned  out  July 
weeded  twice  by  hand.  The  roots  were  pulled 
15.  They  were  left  for  several  days  in  the  field  in 
>vered  with  the  tops  of  the  roots,  before  hauling 
The  yield  amounted  to  somewhat  over  four  tons, 
from  sixteen  to  seventeen  tons  of  carrots  per  acre. 


r^ 
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FIELD  D'  1890. 

E. 


SCALE, 4  RODS  To  I  INCH. 
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Sugar  Beets. 
[From  station  grounds.] 

1.  Florimond  Desprez's  richest  sugar  beet. 

2.  Bulteau  Desprez's  richest  sugar  beet. 

3.  Dippe's  Kleinwanzleben. 

4.  Dippe's  Vilmorin. 

5.  Simon  Le  Grand's  white  improved. 


]>nte  of  Test. 

Sugar  by 
Polari- 
scope. 

Sugar  by 

FehUng's 

Test. 

Degrees 
•  Brix. 

Specific 

Grarlty  of 

Juice. 

.Molstaie 

atioo-a 

)eet, 
>eet, 
)eet, 
>eet, 
>eet, 

October      29, 
October      30, 
October      29, 
October      30, 
October      31, 

November  10, 
November  11, 
November  10, 
November  10, 
November  11, 

Per  Cent. 
11.92 
11.66 

12.25 

11.76 

9.74 

Sugar  In 
Juice. 

I'er  Cent. 
13.08 
13.16 

14.30 
12.75 
13.42 

Per  Cent. 
11.95 
11.55 

12.09 

11.69 

9.52 

Juice. 
16.50 

17.04 
17.30 
15.70 
16.60 

Juice. 
1.06783 

1.07002 
1.07133 
1.06436 
1.06827 

82.13 
83.19 
81.63 
83.15 
85.04 

Sagarin 
Beets. 

)eet, 
)eet, 
)eet, 
)eet, 
)eet, 

Per  Cent 

12.42 
13.10 
12.26 
12.67 

Jjotiis  VillosiLS. 

[Collected  June  21,  1889 ;  in  full  bloom.     (Field  D.)] 

Per  Cent 
It  100°  C, 10.68 

r * 89.32 

100.00 
Analysis  of  Dry  Matter, 

•  8.23 

iilose 21.48 

3.00 

:ein  (nitrogenous  matter), 13.49 

^enous  extract  matter, 50.80 

100.00 
Fertilizing  Constituents  of  Lotus  Villostts. 

Per  Cent, 
it  100°  C, 10.680 

xide, 1.579 

n  oxide, 0.336 

le, 0.076 
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Fertilizing  Constituents  of  Lotus  ViUosus — Concladed. 

Percent 

Sodium  oxide,                0.365 

Potassium  oxide, .        .        .  '  2.0C4 

Phosjihoric  acid, 0.688 

Nitrogen, 1.930 

Insoluble  matter, 0.888 

Valuation  per  ton, f9  13 

Sulla  (^Hedysarum  coronaria) . 

[Collected  June  11, 1889 ;  in  full  bloom.    (Field  D.)] 

Percent 

Moisture  at  100°  C 8.32 

Dry  matter, 91.68 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 9.87 

"     cellulose, 28.95 

"     fat, 2.39 

"     protein  (nitrogenous  matter), 16.90 

Non-nitrogenous  exti-act  matter, 41.89 

100.00 
Fertilizing  Constituents  of  Sulla. 

rerCent 

Moisture  at  100^  C, 8.320 

Calcium  oxide, 2.203 

Magnesium  oxide, 0.321 

Feme  oxide, .        .        .* 0.081 

Sodium  oxide, 0.083 

Potassium  oxide,   .       • 2.314 

Phosphoric  acid, 0.482 

Nitrogen, 2.479 

Insoluble  matter, • 0.240 

Valuation  per  ton, $10  98 

Teosinte. 

[Station,  1889.     (Field  D.)] 

Percent 

Moisture  at  100^  C, 6.06 

Dry  matter, 93.94 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 6.95 

••     cellulose, 28.88 

"fat, 1.28 

**     protein  (nitrogenous?  matter), 9.71 

Non^itrogenous  extract  nmtter,  .        , 53.18 

100.00 
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Fertilizing  Conatittienta  of  Teoainte, 


at  100^  C. 
Dxide, 
iiu  oxide, 
ide, . 
xide, 
a  oxide, 
ie  acid, 

»       • 
matter, 
I  per  ton, 


Per  Cent 

6.060 
1.597 
0.458 
0.021 
0.109 
3.696 
0.546 
1.460 
0.315 
18  76 


Japanese  Buckwheat, 

[Collected  Jane  28, 1889 ;  little  past  blooming.     (Field  I).)] 

Per  Cent 

at  100°  C, 5.72 

er, 94.28 

100.00 
Analysii^  of  Dry  Matter, 

1 12.36 

lulose, 86.02 

:, 2.22 

9tein  (nitrogenous  matter), 10.80 

>genous  extract  matter, 38.60 

100.00 
Fertilizing  Constituents  of  Japanese  BnckioJieat, 

Per  Cent 

at  100°  C 5.720 

>xide, 8.418 

im  oxide, 0.421 

ide,. 0.148 

xide, 0.349 

1  oxide,  ....        V 3.320 

icacid, 0.850 

1.629 

matter, 0.378 

i  per  ton, f  9  38 

Small  Pea  {lAithyrus  sativus). 

[Collect3d  Sept.  3,  18S9.     (Field  D.)] 

rerr>,nt 

at  100°  C, 5.80 

jr,   . 94.20 

100.00 
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Anaiysis  of  Dry  McUUf 

VttCenL 

Crude  ash, 6.30 

"     cellulose, - 82.88 

"     fat, 1.49 

"     protein  (nitrogenous  matter), 16.57 

Non-nitrogenous  exti'act  matter, 42.76 

100.00 
Fertilizing  Constituents  of  Small  Pea. 

Percent 

Moisture  at  100°  C, 5.800 

Calcium  oxide, 1.373 

Magnesium  oxide, 0.276 

FeiTic  oxide, 0.138 

Sodium  oxide, 0.469 

Potassium  oxide, 1.990 

Phosphoric  acid, 0.592 

Nitrogen, 2.497 

Insoluble  matter, 1.081 

Valuation  per  ton, t^^*^ 

Scotch  Tares. 

[Whole  plant,  at  end  of  blooming ;  station,  1890.     (Field  C.)] 

Per  Cent. 

Moisture  at  100^  C, 15.80 

Diy  matter, 84.20 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash, ,  18.76 

*'     cellulose, 30.89 

'*     fat, 1.89 

•*     protein  (nitrogenous  matter) , 22.00 

Non-niti-ogenous  extract  matter, 31.46 

100.00 
Fertilizing  Constituents  of  Scotch  Tares. 

Per  Cent 

Moisture  at  100°  C, 15.800 

Calcium  oxide,  1.698 

Miignesium  oxide, .        •       ,       0.854 

FeiTic  oxide, .0.460 

Sodium  oxide,         ....•....,       0.238 

Potassium  oxide , 3.004 

Phosphoric  acid, .        .        .        .0.815 

Nitrogen, •        .       •       2.964 

Insoluble  matter, ,       4.062 

Valuation  perton,         .....        .        ,        .       .     118.61 
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Carrots. 

[StaUoD,  1889.] 

Per  Cent 

re  at  100°  C, 89.57 

itter, 10.43 

100.00 
Analysis  of  Dry  Matter, 

ish, 8.76 

jellulose,     .        .        .                8.16 

^ 1.86 

protein  (nitrogenous  matter), 9.18 

trogenous  extract  matter,  , 72.13 

100.00 
Fertilizing  Constituents  of  Carrots. 

Per  Cent. 

re  at  100®  C,              89.570 

n  oxide, .  0.064 

sinm  oxide, 0.025 

oxide, 0.007 

I  oxide, 0.013 

um  oxide, 0.472 

ioricacid, 0.086 

m.                0.153 

»le  matter,  . 0.027 

ion  per  ton, fl  02 

Carrot  Tops  (1889). 

Per  Cent. 

reatlTK)°C., 9.760 

a  oxide, 2.089 

»um  oxide, 0.667 

[)xide, 0.118 

oxide, 4.028 

um  oxide, 4.883 

orioacid, .  0.612 

jn, 3.130 

lie  matter, 0.098 

on  per  ton, $15  52 

Parsnips. 
[Sent  on  fh>m  Amherst,  Mass.] 

Per  Cent. 

peat  100°  C 80.34 

itter,    . 19.66 

100.00 
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Analysis  of  Dry  Matter, 

PerOent 

Crude  ash, 7.43 

'•     cellulose, .  7.67 

"     f at,               .        .        , 3.37 

"     protein  (nitrogenous  matter), 6.88 

Non-nitrogenous  extract  matter, 74.65 

100.00 
Fertilizing  Constituents  of  Parsnips, 

Percent. 

Moisture  at  100- C, 80.340 

Calcium  oxide, 0.088 

Magnesium  oxide, 0.045 

Ferric  oxide, 0.005 

Sodium  oxide, 0.006 

Potassium  oxide, 0.617 

Phosphoric  acid, 0.187 

Nitrogen, 0.217 

Insoluble  matter,  . 0.019 

Valuation  per  ton, |1  50 

Barley  Straw. 

[Station,  1890.    (Field  C.)] 

pier  Cent 

Moisture  at  100*^  C, '      .        .        .      11.44 

Dry  matter, 88.56 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 5.30 

"     cellulose, 83.85 

"fat, 3.38 

"     protein  (nitrogenous  matter), 9.24 

Non-nitrogenous  extract  matter, 48.23 

100.00 
Fertilizing  Constituents  of  Barley  Straw. 

IVrCent, 

Moisture  at  100°  C, 11.44 

Calcium  oxide, 0.57 

Magnesium  oxide, 0.18 

Sodium  oxide, 0.18 

Potassium  oxide, 2.09 

Phosphoric  acid, 0.30 

Nitrogen, 1.31 

Insoluble  matter, '       .        ,  0.24 

Valuation  per  ton, $6  59 
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Bokhara  Clover. 

[Collected  June  26,  1890.    (Field  D.)] 

Per  Cent 

:ure  at  100°  C, 8.50 

natter, 91.60 

100.00 
Analysis  of  Dry  Matter, 

e  ash, 8.41 

cellulose, 33.05 

fat, 4.79 

protein  (nitrogenous  matter), 14.92 

nitrogenous  extract  matter, 38.82 

100.00 
Fertilizing  Constituents  of  Bokhara  Clover, 

Per  C«nt 

;ureatlOO°C, 8.50 

urn  oxide, 1 .  63 

lesium  oxide, 0.32 

3  oxide, 0.02 

m  oxide, 0.15 

slum  oxide, 1.99 

)horic  acid, 0.68 

gen, 2.18 

ible  matter, 0.10 

ktion  p^r  ton, |9  92 

Soja  Bean. 

[Collected  Aug.  27, 1890,  station ;  blooming.     (Field  D.)] 

Per  Cent. 

ureatlOO^C, 74.17 

natter, 25.83 

100.00 
Analysis  of  Dry  Matter, 

}  ash, 11.05 

cellulose, 24.73 

fat, 7.22 

protein  (niti-ogenous  matter), 13.64 

litrogenous  extract  matter, 43.36 

100.00 
Turnips, 

[Experiment  Station,  1890.] 

Per  Cent. 

ureatlOO^C,       . 91.78 

latter, 8.22 

106.00 
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Analysis  of  Dry  Matter, 

Percent 

Crude  ash, 9.64 

"     cellulose, 12.61 

"fat, 2.05 

**     protein  (nitrogenous  matter), 9.89 

Non-nitrogenous  extract  matter, 65.91 

100.00 

Albuminoid  nitrogen  (in  dry  matter),.        .        .        •        •        .1.09 
Total  nitrogen, 1.58 

Fertilising  Constituents  of  Turnips. 

Per  Cent 

Moisture  at  100°  C, 91.780 

Calcium  oxide,  ...........  0.061 

Magnesium  oxide,         . 0.020 

Sodium  oxide, 0.022 

Potassium  oxide. .        .  0.S58 

Phosphoric  acid, ,        .  0.092 

Nitrogen,                0.134 

Insoluble  matter, ,,  0.088 

Valuation  per  ton .  |0  8? 


)1.] 


PUBLIC  DOCUMENT  — No.  93. 


187 


.  Experiments  to  studt  the  Economy  of  using 
Different  Commercial  Sources  of  Phosphoric 
Acid  for  Manurial  Purposes  in  Farm  Practice. 
(Field  F.) 

rhe  field  selected  for  this  purpose  was  300  feet  long  and 
7  feet  wide,  running  on  a  level  from  east  to  west.  Pre- 
>us  to  1887  it  was  used  as  a  meadow,  which  was  well 
rn  out  at  that  time,  yielding  but  a  scanty  crop  of  Eng- 
i  hay.  During  the  autumn  of  1887  the  sod  was  turned 
der,  and  left  m  that  state  over  winter.  It  was  decided  to 
jpare  the  field  for  special  experiments  with  phosphoric 
d  by  a  systematic  exhaustion  of  its  inherent  resources  of 
int  food.  For  this  reason  no  manurial  matter  of  any  de- 
•iption  was  applied  during  the  years  1887,  1888  and  1889. 
The  soil,  a  fair  sandy  loam,  was  carefully  prepared  every 
ar  by  ploughing  during  the  fall  and  in  the  spring,  to 
prove  its  mechanical  condition  to  the  full  extent  of  exist- 
r  circumstances.  During  the  same  period  a  crop  was 
sed  every  year.  These  crops  were  selected,  as  far  as 
icticable,  with  a  view  to  exhaust  the  supply  of  phosphoric 
id  in  particular.  Corn,  Hungarian  grass  and  leguminous 
)ps  (cow-pea,  vetch  and  scrradella),  followed  each  other 
the  order  stated. 

1890.  — The  land  had  been  ploughed  during  the  preceding 
1,  and  again  April  19,  1890.  The  field  was  subdivided 
bsequently  into  five  plats  of  definite  size,  each  running 
>m  east  to  west.  These  plats  wei-e  separated  from  each 
aer  by  a  space  eight  feet  wide. 

The  plats  and  spa.ces  between  them  were  ploughed  and 
rrowed  alike.  The  plats  were  fertilized  at  stated  times  ; 
3  spaces  which  separated  them  received  at  no  time  any 
od  of  manurial  matter. 

The  manurial  material  applied  to  each  of  these  five  plats 
ntained,  in  every  instance,  the  same  form  and  the  same 
antity  of  potassium  and  of  nitrogen,  while  the  phosphoric 
id  was  furnished  in  each  case  in  the  form  of  a  different  com- 
jrcial  phosphoric-acid-containing  article ;  namely,  phos- 
atic  slag,  Mona  guano,  apatite.  South  Carolina  phosphate 
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(floats),  and  dissolved  bone-black.  The  market  cost  of 
each  of  these  articles  controlled  the  quantity  applied,  for 
each  plat  received  the  same  money  value,  in  its  particular 
kind  of  phosphate. 

Co»t  per  Ton. 

Phosphatic  slag, jl5  00 

Mona  guano  (West  Indies), 15  00 

Ground  apatite  (Canada), 6  25 

South  Carolina  phosphate  (floats), 15  00 

Dissolved  bone-black, 25  00 


Analyses  of  Phosphates  iised. 

(T.  Phosphatic  slag ;  II.  Mona  guano ;  III.  Apatite ;  IV.  Soath  Carolina  phos- 
phate (floats) ;  v.  Dissolved  bone-black.] 


Pke  Cknt. 

I. 

II. 

III. 

IV. 

v.. 

Moisture  at  100°  C,  . 

0.47 

12.52 

0.09 

0.39 

15.96 

Ash, 

- 

75.99 

- 

- 

01.46 

Calcium  oxide,  .... 

4G.47 

37.49 

- 

46.76 

- 

Magnesium  oxide, 

.5.05 

- 

- 

- 

- 

Ferric  and  aluminic  oxides. 

14.35 

- 

- 

5.78 

- 

Total  i>hosphoric  acid, 

19.04 

21.88 

36.08 

27.57 

15.82 

Soluble  phosphoric  acid,    . 

- 

0.00 

- 

0.00 

12.65 

Reverted  phosphoric  acid, . 

- 

7.55 

- 

4.27 

2.52 

Insoluble  phosphoric  acid. 

- 

14.83 

- 

23.30 

0.65 

Insoluble  matter. 

4.89 

2.45 

9.55 

9.04 

6.26 

The  following  fertilizers  were  applied  to  the  different  plats 
April  17,  1890:—       ' 

127  pounds  of  ground  phosphatic  slag, 
niti'ate  of  soda, 
potosh-magnesia  sulphate. 

C  128  pounds  of  ground  Mona  guano. 
Plat  II.,  (}/}6o  square  feet,     .  ■]  43^  pounds  of  nitrate  of  soda. 

(^  59  pounds  of  potash-magnesia  sulphate. 


Plat 
squar 


,       . ,  r  127  pounds  o 

I.    (south    s.do).   G.4!)4],3p^„„j^„f 

larefeet,        .        .        -(sg  pounds  of 


1-] 
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,  III.,  6,636  sqviare  feet. 


•! 


304  pounds  of  ground  apatite. 

44  pounds  of  nitrate  of  soda. 

59  pounds  of  potash-magnesia  sulphate. 

C  131  pounds  of  South  Carolina  phosphate. 
rV.,  6,707  square  feet,  .  <  44 J  pounds  of  nitrate  of  soda. 

(^  60  pounds  of  potash -magnesia  sulphate. 

78  pounds  of  dissolved  bone-black. 

46  pounds  of  nitrate  of  soda. 

61  pounds  of  potash-magnesia  sulphate. 


;  v.,  6,778  square  feet, 


•1 


rhe  phosphatic  slag,  Mona  guano  and  South  Carolina 
ts  were  applied  at  the  rate  of  850  pounds  per  acre,  apa- 
I  at  the  rate  of  2,000  pounds  per  acre ;  dissolved  bone- 
ck  at  the  rate  of  500  pounds  per  acre.  These  figures 
resent  approximately  the  equal  local  cash  values  of  the 
"erent  sources  of  phosphoric  acid  applied.  Nitrate  of 
ia  corresponds  in  all  cases  to  an  application  of  290  pounds 
'  acre,  and  the  potash-magnesia  sulphate  at  the  rate  of 
)  pounds  per  acre. 

rhe  field  was  planted  with  potatoes,  Beauty  of  Hebron ; 
large-sized  ones  were  cut  in  halves,  and  the  small  ones 
;  whole,  when  planted.  May  1,  1890.  The  rows  were 
ee  feet  three  inches  apart,  and  the  hills  in  the  rowj^ 
hteen  inches.  Each  plat  had  sixteen  rows.  The  young 
nts  came  up  quite  uniformly ;  they  were  cultivated  and 
?d  Jane  2.  Several  applications  of  Paris  green  with 
ster  were  made  during  the  season,  to  prevent  damage  by 
ato  bugs.  The  crop  looked  well  until  the  middle  of 
ly,  when  the  effects  of  a  serious  drought  showed  itself  to 
;h  an  extent  that  the  maturing  seemed  to  be  hastened  on 
it. 

rhe  potatoes  were  harvested  from  all  the  plats  August  12 
14.  They  were  assorted  in  the  field  into  marketable  ones 
I  small  ones.  The  former  were  sold  at  sixty  cents  per 
>hel ;  the  latter  were  used  for  chicken  feed,  at  twenty 
its  per  bushel,  —  our  local  market  prices. 


li 


ill). 
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No.  of  Plat. 


I.  (south  end), 

II 

III.,      . 

IV.,      .        .        , 


V.  (west  end). 


Yield  per  Acre. 


I.    Phosphatic  slag. 

10,671 

8,087 

2,584 

II.    Monaffuano, 
III.    Ground  apatite, . 

9,388 

6,071 

3,317 

9,845 

7,023    . 

2,822 

IV.    South  Carolina  phos- 

phate, 

11,886 

8,963 

2,923 

V.    Dissolved  bone-black, 

13,626 

10,218 

3,408 

Statement  of  Percentages. 


PUU. 

Marketable 
Poutoea  (Per  Cant). 

Small  Potatoes 
(Percent). 

I 

II..    . 

75.78 
64.66 
71.32 
75.40 
74.91 

24.22 
35.34 

III.,  . 

28.68 
24.60 
25.09 

Money  Value  of  Crop. 
[One  bashel  =  60  pounds.] 


MarkeUble  Potatoes, 

Small  Potatoes, 

Total 

Plat, 

at  60  Cents  per  Bushel. 

at  20  Cents  per  BusheL 

Sum. 

I..         . 

134.6  bushels  =  180  76 

43.0  bushels  =  $8  60 

•89  36 

n.,     . 

101.2  bushels  =    60  72 

55.3  bushels  =  11  06 

71  78 

III.,     . 

117.1  bushels  =    70  26 

47.1  bushels  =    9  42 

79  68 

IV.,       . 

149.3  bushels  =    89  58 

48.7  bushels  =    9  74 

99  32 

v.,     . 

170.3  bushels  =  102  18 

56.8  bushels  =11  36 

113  54 

■.] 
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3  a  first  year's  results,  the  above  statements  are  reported 
out  any  further  comment,  beyond  the  remark  that  the 
ess  of  the  season  renders  the  advantages  of  a  soluble 
of  phosphoric  acid  very  striking.  The  experiment 
be  repeated  during  the  coming  season.  Winter  wheat 
)een  sown,  to  continue  the  inquiry.  One  year's  results 
ot^funiish  a  basis  for  a  final  decision.  The  varying 
mulation  of  phosphoric  acid  in  the  soil  is  an  important 
which  deserves  a  serious  consideration  as  the  investi- 
m  advances. 

Plat  I.  received  24. 18  pounds  of  phosphoric  acid. 
Plat  II.  received  28.01  pounds  of  phosphoric  acid. 
Plat  III.  received  109 .  68  pounds  of  phosphoric  acid. 
Plat  IV.  received  36. 12  pounds  of  phosphoric  acid. 
Plat    V.  received   12.34  pounds  of  phosphoric  acid. 

le   largest  yield  of  potatoes  has  only  removed  3.392 
ds  of  phosphoric  acid  from  the  soil. 

bular  Statement  of  the  Approximate  Amount  of  Nitrogen^ 
Phosphoric  Acid  and  Potash  in  the  Crop  raised. 


PLATS. 

Pounds  of 

Potatoes  per 

Pl«t 

Pounds  of 

Nitrogen  In 

Tubers. 

Pounds  of 

Phosphoric 

Acid  in 

Tubers. 

Pounds  of 

Potasslam 

Oxide  in 

Tubers. 

. 

1,600 
1,415 
1.600 

1,830 
2,120 

6.440 

4.811 
6.100 
6.222 

7.208 

2.660 

2.364 
2.400 
2.928 
3.392 

9.280 

8.207 

8.700 

10.614 

12.296 

le  calculation  is  based  on  E.  WolflF's  average  analyses, 
)  pounds  of  potatoes  containing  :  nitrogen,  3.4  pounds  ; 
phoric  acid,  1.6  pounds;  and  potassium  oxide,  5.8 
ds. 
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X.    Experiments  with  Grass  Land,  East  Field  Meadow. 

The  field  assigned  for  a  permanent  production  of  gnjtsses 
covers  an  area  of  from  nme  to  ten  acres.  The  mam  part  of 
the  land  is  nearly  on  a  level,  running  from  south  to  north, 
with  a  slight  descent  towards  the  north.  The  westepi  side 
of  the  field  is  bordered  by  a  public  highway,  the  eastern  by 
the  new  orchard  of  the  station.  Along  the  eastern  side  the 
grounds  are  gently  sloping  towards  the  centre  of  the  field, 
and  are  here  and  there  somewhat  springy.  The  location  of 
the  level  portion  of  the  field  renders  it  liable  to  a  temporary 
overflow  of  water  from  the  hillsides  toward  the  south. 

The  soil  consists  largely  of  a  sandy  loam  of  from  two  to 
three  feet  in  thickness,  here  and  there  resting  upon  either  a 
layer  of  hard-pan  or  of  a  coarse,  gravelly  material. 

The  springy  character  of  the  eastern  slope,  as  well  as  the 
periodical  overflow  of  jvater  from  the  hillsides  toward  the 
southern  end  of  the  field,  without  any  adequate  outlet  to 
regulate  the  supply  of  water  from  both  sources,  had 
rendered  the  larger  portion  of  the  field  an  unsightly  swamp 
meadow,  covered  with  a  comparatively  worthless  vegetation, 
previous  to  1887. 

The  general  character  of  the  surfece  soil,  as  well  as  the 
apparent  chances  of  regulating  its  state  of  moisture,  prom- 
ised to  make  the  field,  under  proper  management,  in  an 
exceptional  degree  fit  for  a  permanent  meadow. 

The  first  attempt  at  improvement  in  that  direction  was 
made  in  August,  1886,  soon  after  the  first  cut  of  its  growth 
was  harvested.  The  entire  work  required  to  secure  satis- 
factory results  was  carried  out  during  two  succeeding  summer 
seasons,  on  account  of  limited  financial  resources. 

After  securing  the  outlet  necessary  for  the  accumulating 
water,  through  the  adjoining  lands  at  the  western  termination 
of  the  field,  it  was  decided  to  run,  from  ten  to  twelve  feet 
apart,  two  pamllel  ditches  from  north  to  south,  through  the 
lowest  part  of  the  land.  One  was  dug  from  three  and  one- 
half  to  four  feet  below  the  surface  of  the  ground,  to  serve  as 
a  main  ditch  for  laying  drain  tiles  six  inches  in  diameter,  to 
prevent  an  accumulation  and  subsequent  stagnation  of  water 
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ipper  soil.  The  other  was  an  open  ditch,  on  an 
of  from  one  foot  to  eighteen  inches  deep,  to  assist 
edy  discharge  of  surface  water,  due  to  heavy  rains  or 
ting  of  the  snow  and  ice  on  adjoining  hillsides  in  the 

In  both  instances  the  necessary  fall  was  secured  to 
of  the  surplus  water  in  a  desirable  degree.  One 
ditch  sufficed  for  the  whole  area ;  while  numerous 
ditches,  starting  out  from  the   main  tile   ditch  at 

distances  from  each  other,  were  built  at  all  places 
ocal  conditions  indicated  an  exceptional  state  of 
e.  The  tiles  in  the  branch  drain  ditches  varied  from 
bur  inches  in  diameter.  The  main  tile  drain  at  its 
a  starting  point  runs  into  a  stone  drain  ten  by  twenty 
lich  serves  as  a  filter  for  the  turbid  water  commg 
e  adjoining  hillsides  in  case  of  heavy  i-ains  before 
r  the  tile  drain.  The  surface  ditch  runs  up  to  the 
[rain  to  prevent  an    accumulation    of    water,    and 

reduces  the  chances   of  untimely  overflow   of  the 


>on  as  the  drain  tiles  were  covered  and  the  ditches  as 
i-acticable  levelled,  the  entire  area  was  ploughed,  and 
in  depressions  filled  up  with  stones  and  earth,  or 
s  circumstances  advised,  and  left  in  that  condition 
nter. 

lucceeding  spring  a  wheel  harrow  was  used  to  break 
rotten  sod.  The  soil  was  subsequently  repeatedly 
id  and  harrowed,  until  it  showed  the  desirable  me- 
I  condition  required  for  a  successful   cultivation   of 

grain  crops. 

y  and  oats  were  chosen  as  the  first  crops  in  case  of 
dow  north  of  the  new  roadway.  Both  were  seeded  in 
irith  rows  two  feet  apart,  to  permit  a  thorough  de- 
n  of  an  objectionable  foul  growth,  by  a  frequent  use 
lultivator  and  hoe. 

>on  as  these  crops  were  harvested,  one  ton  of  wood 
jr  acre  was  ploughed  in,  to  assist  in  the  disintegration 
xcess  of  organic  peaty  matter,  and  to  sei^ve  as  a  gen- 
tilizer.     Ploughing  once    more   and   smoothing   the 

by  means  of  a  brush  harrow,  the  entire  area  was 
iown  into  grass  to  serve  as  meadow.     The  latter  was 
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subsequently  cut  into  two,  by  a  road  built  for  communicatioD 
to  more  remote  fields.  This  arrangement  caused  a  division 
into  a  northern  and  southern  meadow. 

In  case  of  the  land  south  of  the  roadway,  leguminoos 
plants,  as  soja  bean,  Southern  cow-pea  and  serradella,  served 
as  first  crop.  The  system  of  drainage  and  of  seeding  down 
remained  the  same  as  before.  The  meadow  north  of  the 
road  covers  an  area  of  somewhat  more  than  six  acres,  and 
that  south  of  the  road  is  about  three  acres  in  size.  The 
meadow  north  of  the  road  was  sown  for  the  first  time  in  the 
fall  of  1887,  with  grass,  and  the  one  south  of  the  roadway  in 
the  fall  of  1888. 

The  more  elevated  portions  of  both  were  seeded  down 
with  the  following  mixture  of  grass  seeds,  at  the  rate  of  from 
two  to  two  and  one-half  bushels  per  acre  :  — 

Two  bushels  herds  grass  (Phleum  prcUense), 

Two  bushels  red  top  (Agroslis  vulgaris). 

Two  bushels  Kentucky  blue-grass  {Poapralensis), 

Two  bushels  meadow  fescue  {Festuca  pralensis) , 

Seven  pounds  sweet-scented  vernal  grass  {AnthoxanUium  odaraium). 

Early  in  the  succeeding  spring  a  mixture  of  equal  weights 
of  medium  red  clover  and  alsike  clover  was  added  broadcast, 
at  the  rate  of  from  five  to  six  pounds  per  acre. 

The  lower  and  still  more  wet  portion  of  the  meadow  was 
seeded  down  with  the  following  mixture  of  grass  seeds :  — 

Twenty  pounds  of  soft  brome  grass  {Bromus  mollis). 

Twelve  pounds  herds  grass  (Phleum  pratense). 

Nine  pounds  red  fescue  {Festuca  rubra). 

Eight  pounds  fowl  meadow  grass  (^Poa  serotina). 

Seven  pounds  Rhode  Island  bent  (Agrostis  alba). 

Six  pounds  orchard  grass  (Daclylis  glomerata). 

Five  pounds  crested  dog-tail  (Cynosurus  cristatus). 

Four  pounds  meadow  soft  grass  (IIolcus  lanalus). 

Two  pounds  sweet-scented  vernal  gi'ass  (ArUhoxanthum  odoralum). 

From  four  to  five  pounds  of  alsike  clover  per  acre  were 
added  by  broadcast  seeding  early  in  the  succeeding  spring 
(1889). 

The  seed  came  up  well,  and  suffered  but  here  and  there  in 
wet  spots  during  the  first  winter.  Barren  spots  were 
reseeded. 


I 
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neadows  were  cut  but  once  during  the  first  summer 
somewhat  later  than  usual ;  the  majority  of  grasses 
as  might  be  expected,  head  out. 
>n  as  the  first  crop  of  hay  was  secured,  a  system  of 
g  was  planned,  which  would  illustrate  the  compara- 
urial  efifect  of  top-dressing,  as  follows  :  — 

n-yard  manure. 

und  bones  and  muriate  of  potash. 

eached  wood  ashes. 

lorthern  meadow,  consisting  of  six  and  one-half 
as  subdivided  into  three  plats,  I.,  II.,  III.,  run- 
m  east  to  west,  leaving  a  space  of  twenty  feet  in 
tween  them  without  any  manurial  matter, 
mthern  meadow  was  divided  into  two  plats,  IV.,  V. 
nd).  Plats  I.,  II.,  III.  were  sown  down  in  grass 
eptember,  1887,  and  plats  IV.  and  V.  during  Sep- 
1888.  The  subsequent  stated  system  of  manuring 
the  autumn  of  1888,  on  all  plats  at  the  same  time. 
.  (north  end  of  the  field)  is  equal  to  1.92  acres, 
op-dressed  during  the  fall  and  early  spring  with 
d  manure,  at  the  rate  of  eighteen  tons  per  acre 
9). 

I.  covers  a  similar  area  as  Plat  I.  (83,640  square 
't  received  at  the  same  time  a  top-dressing  of  barn- 
nure,  at  the  rate  of  eight  tons  per  acre  (1888). 
sest  part  of  the  barn-yard  manure  was  subsequently 
from  both  plats  before  the  growing  grass  interfered 
being  raked  off. 

[I.,  about  2.41  acres,  received,  May  3,  1889,  a  top- 
of  six  hundred  pounds  of  fine-ground  steamed  bone 
hundred  pounds  of  muriate  of  potash  per  acre. 
V.  (south  of  roadway),  an  area  of  2.11  acres, 
the  same  dressing,  in  the  same  proportion  and  at 
rate  (six  hundred  pounds  ground  bone  and  two 
pounds  muriate  of  potash)  per  acre,  as  Plat  III. 


.,  equal  to  .91  acres,  received  as  top-dressing,  April 
,  one  ton  of  unleached  Canada  wood  ashes,  from 
market  (1889). 
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Yield  of  Hay  in  Case  of  Plata  /.,  IL  and  III.  (Second  Year  after 
Seeding) y  and  of  Plats  IV.  and  V.  (First  Year  after  Seeding). 


Plat  I. 


First  Cut. 


Second  Cot. 


1 .  92  acres. 


10,500  pounds,  June  24.    4,370  pounds,  August  26, 


Total  yield  per  acre,  7,745  pounds,  or  3.87  tons. 


Plat  H. 

First  Cut. 

Second  Cut 

1.92  acres,     . 

9,130  iM)unds,  June  24. 

4,650  pounds,  August  26. 

Total  yield  per  acre,  7,177  pounds,  or  3.59  tons. 


Plat  III. 

FIrat  Cut, 

Second  Cut 

2.41  acres,     . 

12,200  pounds,  June  24. 

4,950  pounds,  August  26. 

Total  yield  per  acre,  7,116  pounds,  or  3.56  tons. 


Plat  IV.  (2.11  acres)  ;  Plat  V.  (.91  acres)  :  The  first 
year's  hay  consisted  nearly  entirely  of  herds  grass,  which 
was  almost  the  only  variety  which  had  headed  out  in  June. 
The  yields  of  both  plats  were  harvested  together. 


First  Cut 


ToUl  Yield  per  Acre. 


X,130  pounds,  June  24.    3,105  pounds,  August  31. 


3,720  pounds,  or 
1.86  tons. 


1890. — The  different  plats  were  prepared  in  a  similar 
manner  for  the  season  of  1890  as  they  had  been  for  the  pre- 
ceding season,  1889.  , 

Plats  I.  and  II.  received  a  top-dressing  of  barn-yard  manure 
during  the  months  of  Ottober  and  November ;  the  former 
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ate  of  fourteen  tons  per  acre,  and  the  latter  at  the 
eleven  tons. 

III.  was  treated  in  April,  1890,  as  before,  with  a 
I  of  six  hundred  pounds  of  fine-ground  bones  and 
idred  pounds  of  muriate  of  potash. 

IV.  and  V.  were  merged  into  one  plat,  and  received 
:essing  of  un leached  wood  ashes,  at  the  rate  of  one 
acre,  April  19,  1890. 

)n  spots  in  this  plat,  it  being  the  second  year  after 
down,  were  reseeded  by  the  same  seed  mixture 
lad  been  used  before. 

entire  meadow  received  an  addition  of  from  two  to 
:)unds  of  alsike  clover  seed,  broadcast,  per  acre, 
ilats  were  cut  as  far  as  practicable  at  the  same  time. 


Yield  of  Hay  in  1890. 


ATI. 

First  Cut. 

Second  Cut 

s,     . 

14,625  pounds,  July  1. 

3,790  pounds,  Sept.  1. 

Total  yield  of  hay,  18,415  pounds. 

Yield  per  acre,  9,591  pounds,  or  4.80  tons. 

AT  II. 

FlMt  Cut. 

Second  Cut. 

53,       . 

12,480  pounds,  July  1. 

3,105  pounds,  Sept.  3. 

Total  yield  of  hay,  15,585  pounds. 

Yield  per  acre,  8,117  pounds,  or  4.06  tons 

Till. 

First  Cot. 

Second  Cut. 

s,     . 

14,460  pounds,  June  26. 

3,535  pounds,  September. 

Total  yield  of  hay,  17,995  pounds. 

Yield  per  acre,  7,466  pounds,  or  3.73  tons. 
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Yield  of  Hay  in  1890 — Concluded. 


Plat  IV. 
(IV.andVMlM*.) 

FtntCat 

SeoondCnt 

3  acres, 

13,380  pounds,  July  1. 

4,080  pounds,  Sept.  8. 

Total  yield  of  hay,  17,460  pounds. 

Yield  i>er  acre,  5,820  jwunds,  or  2.91  tons 


The  total  yield  of  hay  on  plats  I.,  11.  and  III.  averages 
4.19  tons  per  acre.  The  total  yield  on  Plat  IV.  averages 
2.91  tons  per  acre. 

The  weight  of  the  second  cut  of  hay  (rowen)  averages 
about  one-fourth  of  that  of  the  first  cut.  The  dryness  of 
the  season  during  the  latter  part  of  July  affected  seriously 
the  yield  of  Ihe  second  cut.  The  wet  season  of  1889,  as 
compared  with  the  dry  season  of  1890,  as  well  as  the  dif- 
ference in  the  age  of  the  two  meadows,  renders  further  com- 
parison not  advisable  at  this  early  stage  of  our  investigation. 
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XI.  Report  on  General  Farm  Work. 

le  from  the  experimental  work  described  within  the 
ing  pages,  much  has  been  accomplished  in  other 
ons. 

le  of  this  work  is  of  a  mere  preparatory  character,  and 
5  reported  in  due  time  in  connection  with  a  detailed 
ption  of  the  experiment  with  which  it  is  connected, 
imainder  concerns  merely  current  farm  work,  as  may 
n  from  a  few  subsequent  statements, 
new  orchard,  covering  an  area  of  from  six  to  seven 
has  been  in  part  planted  with  apple,  pear,  peach  and 
:rees ;  other  varieties,  as  well  as  small  fruits,  will  be 
d  during  the  coming  spring. 

eral  acres  were  sown  with  vetch  and  oats,  soja  bean 
>m,  to  furnish  green  fodder  for  the  dairy,  and  to  serve 
ilaged  crops  for  winter  feed. 

silo  is  filled  with  fodder  corn,  and  another  with  half 
3an  and  half  fodder  corn. 

as  been  the  aim  to  improve  the  productiveness  of  the 
mds,  wherever  circumstances  admitted  a  free  choice  of 
le  means.  To  produce  a  variety  of  fodder  crops  has 
he  leading  object  of  the  general  management, 
subsequent  statement  contains  an  enumeration  of  the 
ml  crops  raised  in  different  parts  of  the  farm,  on  lands 
permanently  assigned  for  the  production  of  fodder  for 
e  stock  of  the  station,  or  engaged  in  a  course  of  prep- 
1  for  future  experiments  :  — 

ret  cut), 46 J  tons. 

(second  cut),  ........  12J     " 

corn, 61     " 

carrots,  4^  tons;  sugar  beets,  3  tons),  .        .        .  7J     " 

tares  (dry),     .        . IJ     " 

(grain,  430  pounds;  straw,  1,200  pounds),    .        .  |     " 

rain,  1,260  pounds;  straw,  2,000  pounds),     .        .        If     " 

nd  oats  (green), 4      " 

an  (green),  10      " 

r  ensilage, 18      " 

s, 190    bushels. 

670   pounds. 

aneous  fodder  crops,       .        •        .       •        ...        1^  tons. 
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XIL     Department  of  Vegetable  Physiology. 
Report  by  Prof.  James  Ellis  Humphrey. 

The  past  year  has  seen  the  department  finally  settled  in 
the  new  quarters  provided  for  it,  and  fairly  equipped  for 
work.  Owing  to  repeated  delays,  the  new  laboratory  was 
not  occupied  until  the  middle  of  March,  and  the  green- 
house was  completed  so  late  that  it  did  not  become  practi- 
cally available  until  fall.  Therefore  the  present  contains 
no  reports  of  greenhouse  work.  What  has  been  done  the 
past  fall  consists  of  preparations  for  and  the  beginnings  of 
experiments  not  yet  completed,  and  is  reserved  until  results 
can  be  reported. 

The  work  of  the  past  year  here  reported  upon  consists 
of  laboratory  and  field  studies  of  several  diseases  which 
cause  very  severe  losses  to  farmers  and  fruit  growers,  or  of 
the  fungi  which  cause  them,  as  follows : — 

1.  The  black  knot  of  the  plum. 

2.  The  mildew  of  cucumbers,  etc. 

3.  The  brown  rot  of  stone  fruits. 

4.  The  potato  scab. 

5.  Notes  on  various  diseases. 

Reference  to  the  **  General  Account  of  the  Fungi,"  in 
the  last  report  of  this  station,  will  be  found  of  assistance  to 
a  full  comprehension  of  the  following  discussions. 

The  Black  Knot   of   the   Plum.  —  Plowrightia 
morbosa  (Schw.)  Sacc. 

For  a  hundred  years  complaints  have  come  from  one  or 
another  part  of  the  United  States  of  the  destruction  of 
plum  and  cherry  trees  through  the  attacks  of  a  conspic- 
uous and  fatal  disease,  which  shows  itself  in  the  formation 
of  dark,  rough  excrescences  upon  the  limbs  or  even  on  the 
trunk  of  the  tree. 

These  growths  increase  both  in  size  and  in  number, 
spreading  from  branch  to  branch  and  from  tree  to  tree,  in 
a  manner  strongly  suggesting  their  contagious  nature ;  and 
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their  striking  appearance  has  given  to  the  disease  the  name 
by  which  it  is  too  well  known,  *'  the  black  knot,"  or  **  plum 
wart.'* 

The  cause  of  this  disease  has  been  the  subject  of  much 
discussion  and  of  innumerable  contributions  to  agricultural 
journals,  from  an  early  date.  Some  of  the  first  remarks 
on  the  subject  are  to  be  found  in  an  article  by  Prof.  W.  D. 
Peck  of  Cambridge.*  The  appearance  of  the  knot  is  here 
attributed  to  the  same  insect  which  causes  the  falling  of  the 
fruit,  now  called  the  **  curculio."  This  insect  was  believed 
to  injure  the  branch  in  such  a  way  that,  as  the  writer  says, 
the  sap  is  diverted  to  the  bark,  which  absorbs  it  and  swells, 
forming  the  knots.  The  general  theory  here  promulgated, 
that  of  an  insect  cause,  was  for  over  fifty  years  very  tena- 
ciously held  and  earnestly  supported,  and  indeed  is  still 
held  by  many  persons,  although  wholly  discredited  by 
scientific  study.  The  fact  that  eggs  or  larvae  of  the 
curculio  are  ver^  commonly  found  in  the  tissue  of  the  knot 
has  been  a  strong  argument  with  many  in  support  of 
Peck's  theory ;  but  others,  while  holding  to  the  general 
belief  in  an  insect  cause,  have  believed  the  knots  to  be  due 
to  some  species  of  gall  fly  {Cynips)^  since  none  of  the 
beetles,  including  the  curculio,  are  known  to  be  gall- 
producing  insects.  Thus  argued  the  entomologist,  B.  D. 
Walsh,  in  an  early  paper. f  But  the  difficulty  here  lies  in 
the  fact  that  no  gall  fly  has  been  found  in  or  raised  from  a 
knot. 

Several  writers  have  attributed  the  trouble  to  that  con- 
veniently indefinite  cause,  —  a  diseased  condition  of  the 
sap  ;  and  Dr.  Fitch,  the  former  New  York  State  Entomol- 
ogist, held  the  disease  to  be  of  mternal,  "  constitutional" 
origin.  Quite  early.  Dr.  Joel  Burnett  of  Southborough 
discussed  J  the  question,  showed  that  the  curculio  merely 
lays  its  eggs  m  the  juicy  mass  of  the  knot,  after  it  is 
formed,  and  attributed  its  formation  to  the  attacks  of  a 
fungus.     This  is,  perhaps,  the  earliest   statement  of  this 

•  Hass.  AKric.  Repository,  1819,  p.  307. 

t  Proceedings  Entomol.  Soc.  Philadelphia,  Vol.  Ill,  p.  613  (1864). 
X  Hovey'8  Mag.  of  Hortic,  Vol.  IX,  p.  281 ;  and  N.  E.  Farmer.  16  Aug.,  1843, 
p.  49. 
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view  in  a  popular  form,  although  the  knots  and  the  accom- 
panying fungus  had  already  been  described  by  the  pioneer 
student  of  American  fungi,  de  Schweinitz,  who  appears 
to  have  regarded  the  knots  as  the  combined  result  of  the 
attacks  of  a  gall  fly  and  the  fungus,  to  which  he  gave  the 
name  Sfhceria  morbosa,^  In  1831  he  described,  in  his 
"  Synopsis  Fungorum  in  Amcj'ica  Boreali  media  digen- 
tium^^^  the  destruction  of  both  wild  and  cultivated  varieties 
by  the  disease.  The  distinguished  entomologist,  Dr.  T. 
W.  Harris,  in  his  earlier  writings  advocated  the  view  that 
the  knot  is  caused  by  insects ;  but  later  f  he  mentions  the 
fungus,  which,  he  says,  is  sure  to  appear  on  the  knots, 
and  never  elsewhere,  though  he  does  not  commit  himself 
fully  to  the  theory  that  the  disease  is  of  fungous  origin. 
In  1862  the  editor  of  the  ''  Gardener's  Monthly,"  Mr.  Thos. 
Meehan,  took  strong  ground  in  favor  of  the  fungous  origin  of 
the  disease,  and  for  several  years  following  a  spirited  discus- 
sion of  the  subject  was  carried  on  by  varipus  correspond- 
ents in  the  columns  of  his  journal.  At  about  the  same  time 
it  was  logically  argued,  in  the  "  Country  Gentleman,"  that, 
even  though  insects  were  found  in  ninety-nine-  knots,  the 
finding  of  the  hundredth  one  free  from  them  would  be  suf- 
ficient to  show  that  they  could  not  be  the  cause  of  the  dis- 
ease. 

Mr.  C.  F.  Austin  gave  J  what  appear  to  have  been  the 
first  account  and  illustrations  of  the  microscopic  structure  of 
the  knot  fungus.  Entomological  writers  now  began  rap- 
idly to  accept  the  fungus  theory  of  the  origin  of  the  knots, 
as  is  shown  by  papers  from  Glover, §  Walsh  ||  and  Riley .t 
Walsh  gives  at  considerable  length  an  account  of  the  sup- 
posed structure  and  life  history  of  the  knot  fungus,  so 
wholly  unlike  what  we  now  know  of  it  that  it  is  impossible 
to  conjecture  what  he  could  have  seen.  Up  to  1872  knowl- 
edge of  the  fungus  was  very  meagre,  and  confined  to  the 
winter  spores  to  be  described  later.     In  that  year  Prof. 


•  Synopsis  Fungorum  Carolinse  superioris,  no.  134  (1821). 

t  Insecte  Injurious  to  Vegetation,  2d  ed.,  p.  69  (1862). 

X  Amer.  Agriculturist,  1863,  p.  113. 

§  U.  S.  Agric.  Report,  1863,  p.  672. 

II  Practical  Entomologist,  Vol.  I,  p.  48,  and  Vol.  H,  p.  63  (1866-67). 

H  Gardener's  Monthly,  November,  1866,  p.  331. 
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HE.  Peck,  New  York  State  Botanist,  gave  the  first  cor- 

account  *  of  some  details  of  the  structure  of  Sfh<Bria 

bosa^  then  first  describing  the  summer  spores  and  the 

I  of  maturity  of  the  winter  spores.     In  1875  Dr.  Thos. 

dof  gave  t  an  illustrated  account  of  the  fungus,  which 

incomplete  and  incorrect  in  several  particulars,  and 

ed  nothing  to  previous  knowledge. 

Fow  followed  the  fullest  and  best  account  we  have  of 

structure  and  life  history  of  this  fungus,  which  was 

1  to  be  the  sole  cause  of  black  knot.     It  was  by  Dr. 

G.  FarlowJ  of  Harvard  University,  and  remains  the 

loritative  account  of  the  disease  and  its  cause,  to-day. 

;  author  described  the  summer  and  winter  spores,  and, 

nil  be  noticed  later,  other  secondary  forms,  and  figured 

various  organs.     This  paper  has  served  as  the  basis  of 

present,  as  it  must  of  all  work  on  the  black  knot;  but 

:omparative  inaccessibility  renders  the  repetition  of  cer- 

descriptions  and  illustrations  not  superfluous  in  connec- 

with  the  new  facts  to  be  presented  here.     Since  its 

lication,  the  authority  of  this  paper  as  to  the  cause  of 

disease  has  remained  unquestioned,  and  all  conflicting 

>ries  have  fallen  into  discredit  among  scientific  students 

observers. 

'he  black  knot  is  known  to  attack  nearly  all  our  wild 
:ultivated  species  of  plums  and  cherries;  but,  so  far 
he  cultivated  fruits  are  concerned,  the  plums  are  by  far 
greater  sufferers.  It  has  been  thought  there  must  be 
or  more  species  of  fungi  which  produce  the  knots  on 
;rent  host-species.  Walsh,  for  instance,  considered  that 
e  are  two  fungi,  one  attacking  the  plum  and  the  other 
cherry ;  and  a  reviewer  of  his  paper  suggested  a  third 
L  species  of  wild  plum.  Others  have  based  arguments 
:his  opinion  chiefly  on  the  fact  that  certain  hosts  some- 
;s  suffer  from  epidemics  of  the  black  knot,  while  others, 
ally  liable  to  its  attacks,  remain  free.§     De  Schweinitz 


l# 


.  Paper  on  Botany,  read  as  a  Report  before  Albany  Inst.,  Feb.  6, 1872. 
[onthly  Micros.  Journal,  Vol.  XIII,  p.  118,  with  two  plates ;  London,  March, 

olletin  Bussey  Institution,  Part  V,  p.  440,  with  three  plates  (1876). 
M  Gardener's  Monthly,  NoYember,  1866,  p.  33S. 
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has  mentioned  *  an  instance  of  the  sort  as  having  occurred 
at  Bethlehem,  P^nn.  Soon  after  1790,  the  very  abundant 
trees  of  what  he  calls  *'  Amarellae,"  probably  morello 
cherries,  were  nearly  all  destroyed  by  the  knot;  while  a 
second  visitation,  about  1830,  swept  off  most  of  the  plum 
trees.  Many  farmers  and  fruit  growers  will  recall  similar 
cases  in  their  own  experience.  In  spite  of  these  facts,  how- 
ever, there  is  no  evidence  that  there  is  more  than  a  single 
species  of  knot  fungus,  which  attacks  both  plums  and  cher- 
ries ;  and  we  must  probably  seek  other  causes  for  its  occa- 
sional selection  of  particular  hosts,  to  the  exclusion  of  others 
equally  susceptible. 

As  has  been  the  case  with  many  cultivated  plants,  cer- 
tain varieties  of  plums  have  been  claimed  by  originators  or 
dealers  to  be  disease-proof.  As  early  as  1843,  Messrs.  W. 
R.  Prince  and  Co.,  nurserymen  of  Flushing,  N.  Y.,  pub- 
lished in  the  "New  England  Farmer"  a  list  of  varieties 
claimed  by  them  to  be  not  subject  to  the  black  knot,  with 
the  remark  that  they  were  all  varieties  of  American  origin. 
A  few  months  later,  a  brief  editorial  note  in  the  same  paper 
stated,  on  the  authority  of  prominent  growers,  that  the  list 
was  of  no  value  for  the  vicinity  of  Boston.  And  similar 
claims  have  usually  met  a  similar  fate. 

This  fungus  is  strictly  American  in  origin,  and  has  not 
yet,  so  far  as  has  been  reported,  been  introduced  with  its 
host  plants  into  Europe,  as  have  so  many  other  American 
fungi.  But  in  the  United  States  it  is  very  widely  distrib- 
uted, ranging  from  Maine  to  California,  and  from  Wisconsin 
to  Texas,  where  it  is  said  to  be  rare.  In  most  parts  of  the 
country  it  is  abundant  and  destructive. 

As  above  stated,  the  fungus  was  first  described  and 
named  as  Spkceria  morbosa  Schw.  Various  writers  have 
proposed  various  other  generic  names  as  better  indicating 
its  relationships,  but  none  of  these  was  generally  adopted 
until  Saccardo,  regarding  it  as  a  member  of  the  family 
DothidcacccB  of  the  **  Black  Fungi"  {Pyrenomycetes), 
called  it  Plowrightia  morbosa  (Schw.)  Sacc,  by  which 
name  it  is  now  commonly  known. 

•  Synopsis  Fungorum  Amer.  Bor.  Proc.  Amer.  Phil.  Soc,  Vol.  Ill,  p.  269. 
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he  knot  may  first  be  observed  in  the  fall  as  a  slight 
lling  of  the  branch,  arising  near  an  old  knot,  or  inde- 
dently.  If  near  a  knot,  it  is  probably  caused  by  the 
nsion  of  vegetative  threads  from  the  latter ;  but,  if 
1  branch  not  before  attacked,  it  is  probably  due  to 
ction  by  spores  from  an  earlier  knot.  A  section  across 
I  a  young  knot  shows  that  the  swelling  has  taken  place 
illy  in  the  bark  and  largely  in  the  inner  bark  (Phloem), 
rhich  may  be  seen  radially  placed  bundles  of  the  fine, 
rtwined  threads  of  the  fungus.  The  swelling  continues 
he  spring,  and  the  epidermis  ruptures,  allowing  the 
rusion  of  the  dark,  greenish -brown  mass  of  tissue, 
umably  due  to  abnormal  growth  induced  by  the  irrita- 
caused  by  the  presence  of  the  fungus.     This  mass  is 

and  succulent,  and  its  surface  is  usually  irregularly 
ked  and  granular.  In  May  there  are  developed  over 
surface  numerous  short,  erect  threads,  standing  rather 
ely  together,  like  the  threads  in  the  '*  pile"  of  velvet, 

giving  to  the  surface  a  dark-brown,  velvety  appear- 
t.     On  these  threads  are  borne,  at  and  near  their  tips, 

summer  spores  of  the  fungus,  obovate  bodies  of  a 
vnish  tint.     (Fig.  6.) 

oward  midsummer  these  threads  and  spores  disappear, 
,  in  consequence,  the  knot  loses  its  velvety  appearance 
brownish  shade,  and  becomes  dead  black  in  color.     It 

becomes  hard  and  dry,  and  the  larva?  of  insects  whose 
s  were  laid  in  it  when  it  was  young  and  juicy  have 
ady  begun  to  destroy  its  interior,  so  that  very  often 
r  the  outer  crust  finally  remains.  In  this  fact  is  to  be 
id  the  basis  of  the  stoutly  defended  theories  of  the 
ct  origin  of  the  knot  already  alluded  to.  The  surface 
he  knot  may  now  be  seen  to  be  checkered  off  into  little 
ided  areas,  each  of  which  has  a  slight  depression  at 
centre.  In  some  cases,  these  black  areas  do  not  com- 
ely cover  the  surface,  but  leave  intervening  brown 
:es.  If  a  section  be  made  across  the  knot  in  the  fall, 
;ar  after  its  first  appearance,  under  each  of  the  black 
is  described  may  be  seen  with  the  unaided  eye  a  white 
:,  which  marks  the  position  of  a  cavity  in  the  dense, 
:k  fungus-tissue.     This  is  filled  with  slender,  colorless 
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threads,  as  the  microscope  shows.  Later,  there  appear  in 
these  cavities,  among  the  slender  threads,  club-shaped 
structures,  in  each  of  which  are  gradually  developed  eight 
colorless  winter  spores,  which  become  ripe  and  capable  of 
germination  by  the  middle  of  January.  Crozier  gives  *  a 
considerably  later  date  for  the  maturity  of  the  spores  in 
Michigan ;  but  the  above,  given  by  Dr.  Farlow  for  eastern 
Massachusetts,  has  been  found  by  the  writer  to  be  also 
correct  for  Amherst.  These  spores  may  continue  in  the 
cavity  for  some  time,  but  eventually  escape,  probably  by  a 
pore  formed  at  the  central  depression   before   mentioned. 

A  fully  developed  knot  ordinarily  shows  no  spores 
remaining  by  late  spring  or  summer. 

Fig.  1  shows  a  magnified  section  through  three  of  the 
spore  cavities  or  ferithecia  of  the  fungus,  containing  the 
club-shaped  spore-sacs  or  asci.  In  Fig.  2  are  represented 
two  spore-sacs,  with  their  contained  spores,  and  two  of  the 
sterile  threads  or  paraphyses  among  which  they  grow. 

When  obtaining  the  winter  spores  in  quantity  by  scraping 
the  freshly  cut  surface  of  a  section  across  many  perithecia, 
I  have  nearly  always  found  mixed  with  them  a  small  pro- 
portion of  the  globular  or  slightly  elliptical  brownish  bodies 
shown  at  Fig.  4,  a;  but  I  have  not  yet  met  w4th  them  in 
spore  cavities. 

Studies  of  the  development  of  the  three  above-described 
spore  forms  have  been  carried  on  in  the  laboratory  with 
interesting  results.  The  following  account  gives  a  general 
outline  of  the  progress  and  present  status  of  the  work. 
After  its  completion,  a  detailed  account  of  the  investiga- 
tions, with  their  results,  both  theoretical  and  practical,  will 
be  published,  with  full  illustrations,  in  a  suitable  form. 

The  winter  spores,  when  sown  in  water  and  kept  in  a 
moist  chamber,  begin  to  germinate  so  promptly  that  they 
show  germ  tubes  of  some  length  at  the  end  of  one  day 
(Fig.  3,  «)  ;  while  in  two  days  as  many  as  three  threads, 
one  of  which  has  taken  the  lead,  as  a  rule,  and  has  become 
several  times  as  long  as  the  ^pore,  may  have  developed 
(Fig.  3,  b).     The  principal  threads  usually  originate  from 

,•  Botanical  Gazette,  1885,  p.  368. 
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rger  of  the  tvyo  spore  cells,  though  in  exceptional 
one  from  the  smaller  cell  may  take  the  lead  (Fig.  3, 
rhe  threads  may  originate  from  any  point  on  the 
e  of  either  cell. 

i  brown  spores  which  occur  with  the  winter  spores 
nate  even  more  promptly  than  the  latter,  and  may 
ce  in  two  days  threads  whose  length  is  ten  or  fifteen 
the  diameter  of  the  spores  (Fig.  4,  ^). 
en  sown  on  nutrient  gelatine,  prepared  with  an  infu- 
f  prunes,  and  kept  in  a  moist  chamber  at  the  ordinary 
rature  of  the  laboratory,  the  winter  spores  produce 
lant  threads,  which  grow  and  branch  rapidly,  forming 
e  felt,  which  begins,  in  four  or  five  days,  to  show  a 
fuscous-brown  tint.  This  color  deepens  and  spreads, 
lere  arise  on  the  threads,  in  six  or  seven  days,  small 
bodies,  projecting  somewhat  above  the  surface  of  the 
ne.  These  present,  when  viewed  under  the  micro- 
,  from  above,  the  appearance  shown  in  Fig.  9,  from 
i  it  will  be  seen  that  their  exterior  is  composed  of  a 
layer  of  angular  cells,  interrupted  in  the  middle  and 
St  part  by  an  opening  or  mouth,  which  is  fringed  by 
:le  of  radiating  threads.  It  may  be  observed  that 
5  escape  from  the  interior  of  the  body  through  this 
1  in  the  form  of  a  long,  snake-like  thread  or  cirrJmSy 
jting  of  innumerable  spores,  imbedded  in  a  trans- 
t,  gelatinous  substance.  If  a  portion  of  this  thread 
iced  in  water,  it  becomes  disintegrated  by  the  rapid 
ing  and  solution  of  its  gelatinous  basis,  thus  leaving 
)ores  free.  These  bodies,  which  are  evidently  repro- 
1^  organs  of  the  type  known  as  conidial  fruits^  are  of  an 
iximately  globular  form,  usually  somewhat  flattened, 
nth  a  slightly  projecting  mouth,  as  a  vertical  section 
10)  shows.  The  wall  is  several  cells  thick,  the  mem- 
s  of  the  outer  cells  being  rather  thick  and  dark 
;d,  while  those  of  the  inner  cells  are  thin  and  delicate, 
a  tendency  to  become  gelatinous.  It  is  probable  that 
elatinous  substance  of  the  spore  cirrhus  arises,  in  the 
nt,  as  in  other  cases,  by  the  breaking  down  of  the 
most  cells  of  the  wall  of  the  cavity.  The  spores  are 
iced  (Fig.  10)  by  budding  from  the  interior  cells  of 
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the  wall,  and,  when  fully  developed,  fall  from  their  attach- 
ments and  become  free  in  the  central  cavity.  These  spores 
correspond  in  all  respects  with  the  brown  spores  before 
mentioned  as  found  in  small  numbers  with  the  winter 
spores.  The  latter  are  undoubtedly  developed  in  special 
spore  cavities,  corresponding  in  structure  to  those  developed 
on  gelatine,  which  occur  sparingly  among  those  producing 
winter  spores  {ascospores) .  But  I  have  not  yet  been  able 
to  recognize  them  in  sections  of  the  knot.  From  the  fact 
stated  it  becomes  probable  that  this  hitherto  undescribed 
fruit  form  is  the  fycnidial  fructification  of  the  black-knot 
fungus,  and  it  may  be  seen  that  it  corresponds  in  general 
with  the  \LXi(y^n  -pycnidia  of  related  fungi. 

The  spores,  which  we  may  designate  -pycnosfores^  taken 
from  pycnidia  developed  on  gelatine,  germinate  in  water  as 
promptly  and  in  the  same  way  as  those  from  the  knot 
(Figs.  4  and  5).  When  sown  on  fresh  nutrient  gelatine, 
their  threads  develop  much  more  rapidly  and  branch  more 
freely  than  in  water,  as  may  be  seen  by  a  comparison  of 
Figs.  5,  ^,  and  5,  d.  On  gelatine  the  spots  formed  by  the 
masses  of  dark  threads  become  evident  to  the  unaided  eye 
in  eight  or  nine  days,  and  new  pycnidia  and  pycnospores 
are  produced  in  from  nine  to  ten  days,  a  slightly  longer 
time  than  that  required  for  their  development  from  the  winter 
spores.  I  have  not  yet  succeeded  in  obtaining  perithecia 
with  winter  spores  from  cultures. 

Dr.  Farlow  describes,  in  his  paper,  quoted  above,  four- 
kinds  of  spore-fruits,  as  follows  :  (1)  those  producing  win- 
ter spores  {ascosfores)  in  sacs;  (2)  those  producing  bodies 
which  he  terms  stylosfores^  which  form  has  since  been 
named,  by  Saccardo,*  Hendersonula  morbosa;  (3)  spore- 
fruits  of  the  type  usually  known  as  s-pcrmogonia ;  (4)  oth- 
ers which  he  calls  fycnidia^  which  differ  essentially, 
however,  from  the  pycnidia  above  described.  Of  these 
forms  the  third  has  not  been  met  with  in  course  of  my 
studies,  but  it  is  yet  too  early  to  say  it  is  not  likely  to  be 
found.  I  have  seen,  in  a  few  sections,  small  spore-fruits 
among  the  perithecia,  which  may  be  identical  with  Dr. 

•  See  Sylloge  Ftrngorum,  Vol.  Ill,  p.  445. 
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r's  fycnidia^  above  mentioned.     They  have  oblong  or 
liar  cavities,  lined  with  layers  of  small  cells,  from 

are  produced  large  numbers  of  nearly  colorless, 
>ores,  about  half  as  long  as  the  pycnospores  devel- 
n  gelatine.  I  have  not  been  able  to  see  that  they 
veloped  on  short  threads,  as  is  said  by  Dr.  Farlow 
the  case  with  the  spores  in  his  pycnidia.  Should 
rm  be  proved  to  belong  to  the  life  cycle  of  the  knot- 
I,  it  will  constitute  its  second  pycnidial  stage. 

Hendersonula  or  stylosporic  form  described  by  Dr. 
iT,  which  would  constitute  a  pycnidial  form,  accord- 
present  terminology,  has  also  not  been  found  even 

extent  of  a  single  spore,  though  very  careful  and 
gh  search  has  been  made  for  it.  It  is  also  to  be 
ed  that,  if  it  were  a  genuine  pycnidial  stage  of  the 
i,  it  might  be  produced  on  cultures,  as  the  pycnidia 
described  have  been.  This  total  failure  to  find  the 
as  led  me  to  give  it  up  as  a  feature  in  the  develop- 
I  history  of  Plowrightia  morbosa.  On  consultation 
)r.  Farlow,  he  has  kindly  permitted  me  to,  say  here 
5  does  not  think  there  is  sufficient  evidence  that  this 
5  really  a  stage  of  the  knot-fungus,  although  it  fre- 
)^  occurs  with  it. 

summer  spores,  when  sown  on  prune  gelatine,  swell 
elliptical  form,  resembling  that  of  the  pycnospores, 
irminate  by  producing  threads  (Fig.  7).  These  also 
:lose,  felted  patches,  and  assume,  after  a  time,  the 
:teristic  dark  color  before  mentioned ;  and  send  up, 
,  erect  threads,  which  bear  conidial  spores  like  those 
^vhich  they  have  grown  (Fig.  8).  No  other  form 
iveloped  on  these  cultures,  even  after  a  long  time, 
lie  considerable  work  remains  to  be  done  in  deciding 
nnection  of  doubtful  spore  forms,  and  in  completing 
uctural  history  of  this  pleomorphic  fungus,  the  most 
ant  work  now  remaining  is  the  investigation  of  its 
ns  to  its  host  plants.  How  it  attacks  them,  how 
ots  begin  to  develop,  and  the  history  of  their  devel- 
it,  are  the  subjects  which   most   need  investigation 

This  Department  has  not  heretofore  been  prepared 
is  study,  but  the  necessary  preparations   have  been 
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made  during  the  past  season,  and  it  is  hoped  that  the  work 
of  the  coming  year  may  shed  some  light  on  these  questions, 
which  bear  so  directly  and  so  practically  on  the  treatment 
and  prevention  of  the  disease. 


The  Cucumber  Mildew.  —  Plasmofara  Cubensis 
(B.  &C.). 

In  1868,  Berkeley  and  Curtis  described*  a  fungus  of  the 
Downy  Mildew  group  from  specimens  on  a  cucurbitaceous 
plant  from  Cuba,  under  the  name  Peronospora  Cubensis, 
This  fungus  remained  then  comparatively  unknown  for 
twenty  years ;  but  meanwhile  Spegazzini  f  had  described  a 
species  on  a  cucurbitaceous  host  from  the  Argentine  Re- 
public, which  he  called  Peronospora  australis^  and  Trel- 
easej  found  the  same  species  on  the  one-seeded  star 
cucumber  {Sicyos  angulaius)^  in  Wisconsin. 

In  1889  Dr.  W.  G.  Farlow  §  reported  having  received 
from  Japan  the  previous  year  a  fungus  on  cucumber  leaves, 
and  in  1889,  from  New  Jersey,  the  same  fungus  on  the 
leaves  of  hot-bed  cucumbers.  The  same  fungus  appeared 
during  1889  on  leaves  of  cucumbers  and  squashes  in  vari- 
ous parts  of  the  country,  and  seemed  likely  to  become  a 
serious  pest.  The  structure  of  the  fungus  is  quite  different 
from  that  of  the  only  mildew  heretofore  known  on  Cuctirbi" 
tacecB  in  the  United  States,  namely,  Peronospora  ausiralis 
(compare  Figs.  11  and  15)  ;  but  a  comparison  with  orig- 
inal specimens  of  the  little-known  P,  Cubensis  has  shown  it 
to  be  undoubtedly  that  species.  Its  almost  simultaneous 
discovery  in  widely  separated  parts  of  the  earth,  where  it 
had  previously  been  wholly  unknown,  is  a  remarkable 
instance  of  the  apparent  vagaries  of  fungous  epidemics, 
and  shows  how  much  we  have  yet  to  learn  of  the  condi- 
tions which  govern  them. 

This  fungus  attacked  with  fatal  result  a  plot  of  cucum- 
bers in  Amherst  the   past   season,  and  was  received  on 


•  Jonraal  Llnnaean  Society,  Botany,  Vol.  X,  p.  363. 

t  Annales  Sociedad  Cientif.  Argentina,  1881,  XII,  p.  81. 

X  Botanical  Gazette,  1883,  p.  331 ;  see  also  Paras.  Fungi  Wisconsin,  p.  6. 

{  Botanical  Gazette,  1889,  p.  187. 


PUBLIC  DOCUMENT  — No.  33. 


211 


les  from  Mr.  S.  F.  Libby  of  Milford,  Mass.,  who  re- 
it  as  killing  the  leaves  completely,  and  thus  stopping 
)wth  of  the  plant  and  its  fruit.  It  is  unquestionable  that 
s  and  gardeners  have  here  a  new  and  serious  hin- 
I  to  the  successful  cultivation  of  squashes  and  cucum- 
and  there  is  no  reason  why  it  should  not  extend  to 
5  also.  The  fungus  has  never  been  figured,  so  far 
n  aware,  and  some  facts  in  regard  to  its  structure  are 
:king.  It  is,  therefore,  thought  worth  while  to  sup- 
ne  of  these  deficiencies  here,  with  figures,  for  com- 
1,  of  the  mildew  of  the  wild  star  cucumber,  which 
Iso,  very  possibly,  be  found  on  cultivated  Cucurbtta- 
the  future. 

vegetative  threads  of  P.  Cubcnsis  and  of  P.  austra- 
not  diflfer  essentially  from  those  of  other  downy 
^s,  and  ramify  among  the  cells  of  the  host  plant, 
g  into  these  cells  at  intervals  absorbing  organs  or 
r/Vi,  by  means  of  which  they  abstract  nourishment 
hem,  and  weaken  or  ultimately  kill  them.  Among 
>wny  mildews  we  meet  two  types  of  these  haustoria. 
grape-vine  mildew  and  others,  they  are  small,  knob- 
utgrowths  from  the  fungus  threads,  merely  large 
\i  to  reach  the  interiors  of  the  cells  of  the  host ;  while 
jrs,  like  the  mildews  of  the  turnip  and  of  spinach, 
med  later,  they  are  large  and  branching,  and  often 
fill  the  cells  within  which  they  are  developed.  In 
f  the  species  under  discussion  the  haustoria  are  of 
it  type,  as  shown  in  Figs.  14  and  16.  The  haustoria 
australis  have  been  said  to  grow  often  large,  some- 
filling  the  cell,  but  I  have  observed  none  such. 
the  vegetative  threads  grow  out  through  the  pores 
epidermis  of  the  leaf,  chiefly  on  its  under  surface,  the 
s  which  bear  the  summer  spores  or  conidia.  Those 
Cubensis  are  quite  scattered  over  the  yellow  and 
coking  spots  caused  by  the  development  of  the 
;  in  the  leaf,  and  do  not  form  a  close  felt  visible  to 
Iced  eye,  as  do  so  many  mildews,  because  it  is  rare 
lore  than  two  of  the  conidial  threads  issue  from 
n  leaf  pore  (Fig.  12).  P.  australis^  on  the 
ry,  forms  dense  white  tufts  of  small  extent  on  the 
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leaves  of  the  star  cucumber,  because  its  conidial  threads 
are  developed  in  large  numbers  from  each  of  a  number 
of  closely  situated  leaf  pores.  The  structure  of  the 
spore-bearing  threads  in  the  two  species  is  strikingly  dif- 
ferent, and  furnishes  the  essential  means  of  distinguishing 
between  them.  The  details  of  this  structure  and  the  chief 
differences  may  best  be  understood  from  Figs.  11  and  15. 
Correlated  with  the  development  of  small  haustoria  is  fre- 
quently found,  as  in  the  grape-vine  mildew  and  in  P. 
australis  (Fig.  15),  a  pinnate  branching  of  the  conidial 
threads,  and  conidia  with  an  apical  papilla,  which  germi- 
nate by  producing  zoospores  instead  of  a  tube.  In  P. 
Cubcnsis  we  have  the  anomaly  of  conidial  threads  which 
follow  the  type  of  branching  usually  seen  in  the  species 
with  branched  haustoria,  and  conidia  of  a  violet  tint,  such 
as  are  almost  unknown  except  among  the  latter  group; 
while  the  haustoria  are  small,  and  the  conidia  have  the 
apical  papilla,  and  produce  zoosix)res  on  germination. 
This  species  goes  far  to  break  down  the  distinctions  held 
by  some  writers  to  exist  between  the  two  groups  which 
constitute  the  genera  Plasmopara  and  Peronospora  of 
recent  writers,  though  all  formerly  included  in  Peronos- 
pora. If  the  distinction  is  to  be  maintained  on  the  basis 
of  the  germination  of  the  conidia,  we  must  then  call  these 
two  fungi  Plasmopara  australis  (Speg.)  ?ind  Plasmopara 
Cubcnsis  (B.  &  C).  The  formation  of  resting  spores  has 
not  been  observed  in  either  species,  yet  it  is  evident  that 
they  have  some  means  of  surviving  the  winter.  This  is 
equally  true  of  a  considerable  number  of  mildews ;  and 
the  problem  of  what  substitutes  for  resting  spores  certain 
species  possess  is  one  of  the  most  interesting  and  impor- 
tant ones  connected  with  these  fungi. 

This  Department  wishes  to  investigate  all  diseases  affect- 
ing cucumbers,  squashes  and  melons,  cultivated  either  in 
the  open  air  or  under  glass,  and  to  this  end  urgently  re- 
quests all  persons  who  sufier  from  any  disease  of  these 
crops  to  send  specimens,  with  details  as  full  as  possible,  to 
the  writer,  as  soon  as  it  appears. 
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Thk  Brown  Rot  of  Stone  Fruits. — Monilia 
fructigcna  Pers. 

The  fact  that  great  and  sometimes  almost  total  losses  of 
e  crop  occur  among  the  stone  fruits,  the  peach,  plum 
id  cherry,  through  the  attack  of  this  disease,  has  been  for 
>me  time  recognized,  more  generally,  perhaps,  in  this 
mntry  than  in  Europe.  Its  effects  have  been  descnbed  at 
•me  length  by  some  European  writers  on  plant  diseases, 
hile  by  others  it  is  barely  mentioned.  So  far  as  its 
jneral  characters  and  cause  are  concerned,  it  has  been 
etty  fully  described  by  Peck,*  Arthur,!  GallowayJ  and 
niith,§  and  a  brief  summary  will  suffice  here. 
The  disease  is  at  first  characterized  by  the  browning  of 
e  fruit,  whose  flesh  then  becomes  shrunken  and  shrivelled 
a  thin,  tough  pellicle  over  the  stone,  and  remains  in 
lis  condition  and  resists  decay  for  an  indefinite  period, 
he  term  *' mummied"  aptly  describes  fruits  which  have 
een  thus  affected.  Soon  after  it  first  turns  brown,  there 
lay  be  seen  thickly  scattered  over  the  surface  of  the  fruit 
le  ashy  spore  tufts  of  the  fungus  which  has  been  shown 
>  be  the  cause  of  the  disease,  and  is  known  as  Monilia 
ructigcna  Pers.  The  vegetative  threads  of  this  fungus 
imify  through  the'tissues  of  the  fruit  and  break  through 
le  surface,  where  they  produce  spores  in  chains  at  their 
nds.  When  cultivated  in  the  laboratory',  these  chains  often 
iach  a  Y^ry  great  length,  and  branch  more  freely  than  is 
le  case  out  of  doors  (Figs.  17-19).  It  may  be  easily 
bserved  on  such  specimens  that  the  spores  are  formed  by 
sort  of  budding,  the  terminal  one  being  the  newest ;  and 
lat  where  branching  occurs  it  originates  in  a  terminal  cell, 
'hich  assumes  a  somewhat  triangular  form,  and  buds  iirom 
s  two  outer  angles,  as  shown  in  Fig.  18.  The  spores, 
^hen  fully  formed,  fall  from  the  chains,  and  are  capable 
f  immediate  germination.  Under  suitable  conditions  their 
erm  threads  can  penetrate  the  uninjured  skin  of  fruits,  or 


•  Thirty-fourth  Report  N.  Y.  State  Museum,  p.  36  (1881). 
t  Fourth  Keport  N.  Y.  Agric.  Exp.  SLiiion,  p.  254  (1886j . 
J  Report  V.  ft.  Dept.  Agr..  1883,  p.  849,  and  PJates  V  and  VI. 
I  Journal  of  Mrcology.  VoL  V,  p.  123  (1889). 
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the  tissues  of  flowers  or  even  of  leaves  and  young  twigs, 
killing  and  browning  all  the  tissues  which  they  penetrate, 
and  rapidly  spreading.  Finally,  these  threads  come  to  the 
surface,  and  produce  a  new  crop  of  spores. 

Besides  the  stone  fruits,  this  fungus  is  known  to  attac)c 
the  apple,  pear  and  others ;  but  its  destructive  effects  seem 
to  be  chiefly  confined  to  the  first  named.  My  attention 
was  called,  in  July,  1890,  to  a  loss  of  early  peaches,  amount- 
ing to  a  very  large  percentage  of  the  whole  crop,  in  a  small 
orchard  of  the  Massachusetts  Agricultural  College,  just  fol- 
lowing several  days  of  warm  and  moist  weather.  The 
wholesale  rotting  then  in  progress  was  suflScient  proof  that 
the  germ  threads  of  the  fungus  can  penetrate  the  uninjured 
skin  of  the  peach,  a  power  which  has  been  doubted  by 
some  writers,  though  lately  proved  in  laboratory  cultures  by 
Smith  ;  for  it  is  not  to  be  supposed  that  most  of  the  fruits 
on  a  tree  were  sufficiently  injured  'o  admit  the  entrance 
of  germ  threads  otherwise  unable  to  penetrate  them.  The 
mummied  fruits  usually  remain  hanging  upon  the  branches, 
or  lie,  without  decaying,  on  the  ground  beneath,  until  the 
following  spring,  when,  as  Smith  has  shown,  the  fungus 
threads,  which  have  lain  dormant  through  the  winter, 
begin,  under  the  influence  of  warmth  and  moisture,  to 
grow  again,  and  soon  the  apparently  dead  and  harmless 
remains  are  covered  with  the  ashy  spore  tufts,  which  will 
infect  the  nev/  season's  crop. 

That  the  fungus  does  winter  over  in  the  dried  flesh  of 
its  victims  was  further  shown  last  April,  by  placing  mum- 
mied plums,  picked  from  the  branches  where  they  had 
hung  all  winter,  before  the  weather  was  suflSciently  warm 
to  have  caused  any  development,  in  a  moist  chamber  in  the 
laboratory.  In  two  days  the  plums  were  thickly  covered 
by  the  spore  tuft^  of  the  fungus.  A  microscopic  examina- 
tion of  the  dried  flesh  from  such  plums  just  removed  from 
the  tree  showed  the  presence  of  numerous  threads,  com- 
posed of  large,  thin-walled  cells  (Fig.  20,  c),  and  of 
single  thick-walled  cells  of  somewhat  varying  form,  which 
are  probably  to  be  regarded  as  the  resting  vegetative  cells, 
known  as  Chlamydos^orcs  or  Gcmmce  (Fig.  20,  i).  It  is 
probably  these  cells  especially  which  are  able  to  withstand 
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tifavorable  conditions  of  winter,  and  germinate  again 
circumstances  favor  once  more.  They  have  been 
n  to  be  able  to  retain  their  vitality  for  a  long  time, 
r  certain  circumstances,  but  it  would  seem  that  the  dry 
r  a  room  is  fatal  in  a  comparatively  short  time ;  for 
s  of  the  previous  season,  picked  April  1,  and  kept  till 
mber  1  in  a  dry  pasteboard  box,  in  a  closet,  failed 
jly  to  produce  the  fungus  in  a  moist  chamber,  though 
L  abundant  opportunity  to  do  so.  Galloway  states  that 
s  of  the  fungus  collected  in  July,  1886,  germinated  in 

1888,  but  does  not  state  how  they  were  kept  mean- 

« 

tias  often  been  supposed  that  J/<?;«7/a  represents  simply 
Limmer  spore  form  of  some  fungus  whose  other  stages 
be  found  on  other  substances.     With  a  view  to  getting 

light  on  this  question,  several  cultures  of  the  Moniliu 
s  have  been  made  on  nutrient  gelatine,  prepared  with 
fusion  of  prunes ;  and  one  was  contmued  for  four  and 
f  months,  without,  however,  producing  any  other  than 
lia  spores,  which  appeared  in  three  days  after  the 
ming  of  the  culture.  These  facts,  and  the  abundant 
nstration  of  the  ability  of  its  vegetative  threads  to 
sre  the  winter,  apparently  through  the  formation  of 
ig  cells  or  GemnKBy  point  to  the  probability  that,  what- 
its  origin,  any  other  forms  once  connected  with  it  have 
lost,  and  it  is  therefore  fairly  safe  to  regard  it  as  an 
lomous   fungus.     Other  points  of  theoretical  interest 

up  during  the  progress  of  the  cultures,  which  will  be 
ssed  in  a  technical  journal. 

suming  that  the  Monilia^  which  is  classed  among  the 
rfect  fungi,  is  an  independent  form,  and  that  the 
e  course  of  development  sketched  above  constitutes 
\rhole  of  its  life  cycle,  the  problem  of  avoiding  to  a 

degree  the  losses  now  annually  caused  by  it  becomes 
[iparatively  simple  one.  While  something  can  prob- 
be  done  by  judicious  spraying  with  fungicides,  the 
ion  is  largely  one  of  orchard  hygiene.  If  fruit 
ers  could  be  made  to  realize  the  power  for  harm  which 
n  a  few  mummied  fruits,  they  would  readily  under- 

that  the  prompt  removal  of  every  one  which  shows  a 
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trace  of  this  disease  is  the  first  necessity,  and  that  the 
expense  involved  in  a  frequent  inspection  of  the  orchard 
during  the  fruiting  season,  and  the  thorough  removal  of  all 
diseased  twigs  and  fruits  at  the  close  of  the  season,  would 
be  manyfold  repaid  in  the  increased  returns.  The  caution 
cannot  be  too  often  repeated,  that  all  plants  or  parts  of 
plants  attacked  by  fungi  should  be  burned  at  once,  in  order 
to  completely  destroy  all  spores  contained  in  or  upon  them, 
and  so  prevent  their  becoming  a  source  of  infection.  Of 
course,  where  several  orchards  lie  in  the  same  neighbor- 
hood, the  owners  of  all  must  co-operate,  to  secure  the  best 
results;  but  if  this  were  done,  and  all  orchards  put  into  a 
thoroughly  healthy  condition  every  fall,  the  losses  from  this 
and  some  other  diseases  would  hardly  be  worthy  of  men- 
tion. The  pathologist  can  do  no  more  ;  and,  if  the  culti- 
vator will  persist  in  the  old  uncleanly  and  wasteful  way, 
let  him  take  the  consequences,  and  blame  no  one  else. 

Potato  Scab. 

Field  experiments  in  continuation  of  those  of  1889,  and 
on  lines  suggested  by  the  experience  of  that  year,  were 
carried  out  during  the  past  season  under  fairly  favorable 
conditions ;  and  the  results,  though  almost  wholly  nega- 
tive, are  not  without  practical  value. 

After  the  harvesting  of  the  crop  in  1889,  the  plot  devoted 
to  potato  experiments  was  ploughed,  and  its  southern  half, 
including  sections  1  to  14,  was  sown  with  winter  rye,  in 
order  that  it  might  have,  as  far  as  possible,  the  character 
of  sod  land  when  ploughed  in  the  spring.  The  rye  came 
up  and  made  good  growth  before  the  close  of  the  season. 
In  the  spring  it  was  in  vigorous  growth,  and  ^ight  inches 
high  when  the  plot  was  again  ploughed,  May  7.  The 
whole  plot  was  dressed  with  bone  and  potash,  in  the  same 
amounts  as  in  the  previous  years,  and  this  dressing  and 
the  green  rye  were  harrowed  in. 

Seven  varieties  of  potatoes  had  been  obtained  in  quantity 
from  Mr.  G.  D.  Howe  of  North  Hadley,  together  with 
small  sample  lots  of  six  other  varieties.  The  chief  varie- 
ties were  the  Monroe  County  Prize,  Quinnipiac,  Triumph, 
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te  Seedling,  Houlton  Rose,  Hampden  Beauty,  and 
al  New  Yorker,  No.  2 ;  while  those  of  which  small 
pies  were  received  were  Howe's  Premium,  Rough 
nond.  Northern  Spy,  Early  Market,  Golden  Flesh  and 
Ota  Red.  Retaining  the  same  division  into  sections  as 
used  last  year,  each  of  the  principal  varieties  was 
ted  in  drills  on  four  sections,  except  the  Monroe 
ity  Prize,  which  was  planted  on  only  three  sections, 
leaving  one  section,  No.  14,  for  the  samples,  of  each 
hich  half  a  row  was  planted.  The  chief  varieties  were 
•ranged  that  two  sections  of  each  were  on  that  half  of 
)lot  which  had  been  sown  to  rye,  and  two  on  the  other 
;  and  so  that  one  row  of  each  was  planted  somewhat 
er  and  one  considerably  deeper  than  the  usual  depth 
lanting.  All  the  varieties  grew  well  and  received  the 
er  cultivation.  In  spite  of  the  considerable  interval 
een  the  maturity  of  the  Triumph,  the  earliest,  and  that 
e  Rural  New  Yorker,  the  latest,  all  were  allowed  to 
tin  in  the  ground  until  the  last  was  matured,  and  were 
on  the  16th  and  17th  of  September.  The  crop  was 
1  better  than  that  of  1889,  and  markedly  less  scabby, 
results  need  not  be  given  in  full  detail,  since  this 
d  involve  unnecessary  repetition.  It  is  sufficient  to 
hat  they  fully  warrant,  so  far  as  they  go,  the  following 
ment,  which  must,  however,  be  given  no  more  weight 
that  due  to  a  single  experiment. 

The  only  variety  which  showed  no  scab  was  the 
jh  Diamond,  which,  however,  has  few  other  features 
ecommend  it,  and  seems  interesting  chiefly  as  a 
»sity. 

The  best  varieties,  both  in  the  general  character  of 
Top  and  in  their  comparative  freedom  from  scab,  were 
lural  New  Yorker  and  White  Seedling. 

The  ploughing-in  of  winter  rye  produced  no  percep- 
effiect  on  the  scabbiness  of  potatoes  raised  on  that  half 
e  plot,  as  compared  with  the  other  half. 

The  comparison  of  results  from  deep  and  shallow 
>  does  not  bear  out  the  opinion,  doubtfully  expressed 
^^ear,  that  deep  planting  diminishes  scab.  Neither  for 
single  variety  nor  for  the  plot  as  a  whole  was  any 
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distinct   advantage    in   this  respect   noticeable    for    either 
method  of  planting. 

5.  The  free  use  of  coal  ashes  in  the  drill,  which  was 
tried  by  request,  had  no  observable  influence  on  the  devel- 
opment of  scab  in  the  present  case,  although  it  has  been 
thought  by  some  to  favor  its  development,  and  others  have 
regarded  it  as  a  preventive. 

6.  The  thicker-skinned  and  red-skinned  varieties  show 
no  greater  resistance  to  scab  than  others ;  our  best  results 
this  season  were  from  light-skinned  and  rather  delicate, 
fine-grained  sorts.  These  results  conflict  with  some  rather 
general  beliefs,  but  they  are  the  outcome  of  experiments 
carefully  planned  and  carried  out,  and  involve  no  inherent 
improbabilities. 

The  results  of  extended  studies  as  t^  the  cause  of  potato 
scab  have  lately  been  published  by  Mr.  H.  L.  Bolley.* 
He  believes  it  to  be  due  to  the  action  of  a  Bacterium  which 
lives  in  the  soil,  and  can  live  parasitically  on  the  potato 
tuber,  causing  an  irritation  which  results  in  the  formation 
of  the  scab.  Mr.  Bolley's  experiments  were  well  planned 
and  apparently  carefully  conducted,  and  his  results  are  of 
much  value.  The  scab  produced  by  him  was  apparendy 
the  form  first  called  by  the  writer  in  the  last  report  of  this 
station  the  *' surface"  form.  In  Bulletin  No.  105  of  the. 
Connecticut  Agricultural  Experiment  Station,  Dr.  Roland 
Thaxter  has  announced  the  results  of  some  investigations, 
in  which  he  had  obtained,  from  potatoes  affected  by  the 
"deep"  form  of  scab,  a  vegetable  organism  of  doubtful 
relationships,  which,  when  sown  on  growing  potatoes, 
reproduced  the  same  form  of  the  disease  in  a  striking  man- 
ner. 

In  our  own  microscopic  study  of  scabbed  potatoes,  bac- 
teria were,  of  course,  constantly  met  with,  and  fungus 
threads  occasionally,  but  never  under  such  circumstances 
as  to  raise  any  serious  suspicion  of  their  causal  relation  to 
the  trouble.  Had  such  a  suspicion  been  raised,  however, 
it  would  have  been  impossible  to  have  demonstrated  the  cor- 
rectness or  falsity  of  the  view,  since  the  Department  had  then 

•  Agric  Science,  SeptemTier  and  October,  1890. 
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•the  necessary  accommodations  nor  equipment  for  such 
gations.  At  present  other  equally  important  studies 
progress,  and  it  does  not  seem  advisable  for  us  to  take 
subject,  especially  since  the  bacteriological  investi- 
5  are  of  a  very  special  nature,  and  are  best  conducted 
sons  who  devote  their  entire  attention  to  that  field.  It 
i  hoped,  however,  that  some  European  bacteriologist 
ike  up  the  subject,  and  repeat  the  investigations 
y  made  in  this  country ;  since,  as  was  shown  in  our 
port,  the  same  disease  prevails  there,  at  least  in  its 
ice"  form,  as  well  as  here. 

n  what  has  been  already  said,  it  is  evident  that  the 
'  scab,"  as  commonly  used,  is  a  general  and  not  a 
c  one.  The  rough  crusts  which  give  rise  to  the  name 
rk  formations  produced  by  the  growing  tuber,  in 
se  to,  and  as  an  attempted  protection  against,  exter- . 
itating  influences.  That  this  irritation  is  sometimes 
parasitic  or  semi-parasitic  organisms  seems  probable, 
light  of  the  investigations  mentioned  above  ;  but  that 
Iways  so  produced  is  by  no  means  proved,  since,  in 
:e,  badly  diseased  tubers  have  too  often  given  a 
:ally  smooth  crop.  One  who  insists  on  the  presence 
le  specific  organism  as  a  necessary  preliminary  to 
velopment  of  scab  must  admit  a  very  strong  depend- 
n  peculiar  conditions  on  the  part  of  such  organism, 
difficult  to  believe  that  the  ''  deep  "  form  of  the  scab 
rely  distinct  from  the  *'  surface"  form,  as  Dr.  Thax- 
esults  would  indicate,  although  he  has  found  pota- 
tacked  only  by  the  former  near  New  Haven,  Conn., 
St  season  ;  for  both  forms  have  occurred  abundantly 
atoes  from  the  same  hill  on  our  experimental  plots, 
ot  uncommonly  both  on  the  same  tuber.  And  the 
>"  form  has  shown,  in  our  experience,  such  differ- 
in  depth  as  almost  to  furnish  a  series  running  up  to 
}urface"form  ;  yet  it  is  true  that  a  certain  darker  and 
decayed  appearance  almost  always  distinguishes  it 
[le  latter. 

\i  regard  to  the  prevention  of  these  troubles,  what- 
beir  cause,  our  recommendation  of  last  year  can  be 
id  with  much  stronger  emphasis.     The  best  land  for 
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potatoes,  so  far  as  freedom  from  scab  is  concerned,  is  a 
light,  porous,  sandy  soil.  On  such  land  there  may  often 
be  raised,  year  after  year,  perfectly  smooth  crops;  while 
on  damp,  heavy  soil,  as  bad  a  crop  may  tesult  the  first 
year  as  after  years  of  continuous  potato  culture.  At  pres- 
ent, then,  we  can  only  say  that  what  is  termed  potato-scab 
is  due  to  the  reaction  of  one  or  more  of  several  possible 
external  irritants  upon  the  tubers  while  they  are  growing, 
and  that  the  conditions  which  least  favor  its  appearance 
are  those  afforded  by  a  lights  open^  thoroughly  drained 
soil. 

Notes. 

Damping  off.  —  During  the  past  fall,  a  few  cucumber 
seedlings  in  the  Station  greenhouse  were  killed  by  the 
affection  known  as  *'  damping  off,"  so  common  and  destruc- 
tive to  seedlings  in  the  forcing  bench  and  the  hot-bed. 
The  disease,  which  manifests  itself  in  the  decay  and  conse- 
quent falling  over  of  the  seedling  stem  near  the  level  of  the 
surface  of  the  soil,  is  familiar  to  most  persons  who  raise 
plants  under  glass. 

So  far  as  I  am  aware,  the  cause  of  this  trouble  has  not 
been  precisely  investigated  in  this  country,  though  it  has 
been  assumed  to  be  caused  by  the  fungus  which  is  known 
to  produce  the  same  effect  in  Europe,  Pythium  dc  Barya- 
num  Hesse.  The  case  mentioned  afforded  an  opportunity 
to  ascertain  the  correctness  of  this  assumption.  Examina- 
tion of  the  stem  of  a  fallen  seedling  at  the  point  of  attack 
showed  the  presence  of  abundant  fungus  threads  in  its  dis- 
organfzed  tissues.  A  piece  was  placed  in  a  drop  of  water 
in  a  moist  chamber,  and  the  threads  rapidly  extended 
themselves  over  the  glass  slip  which  held  the  whole,  and 
in  two  days  had  developed  the  reproductive  organs  figured 
in  Figs.  21  to  23.  These  structures  agree  with  those  olP* 
de  Baryamnn^  as  figured  by  Hesse,  and  the  fungus  is  prob- 
ably the  same  as  that  which  produces  the  same  results  in 
Europe. 

This  fungus  is  closely  related  to  the  downy  mildews,  and 
reproduces  itself  by  means  of  zo"  spores  and  by  resting  spores. 
Fig.  21  shows  two  zoosporangia,  and  in  Fig.  23  are  seen 
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itages  in  the  production  of  resting  spores.  Other 
bodies  {gemmie)  may  be  formed  from  the  threads  in 
y  vegetative  way  (Fig.  22). 

very  general  distribution  of  this  fungus  is  indicated 
fact  that  the  soil  in  which  the  affected  seedlings  grew 
present  case  was,  as  nearly  as  possible,  virgin  soil, 

just  been  brought  from  a  natural  woodland,  where 
probably  been  undisturbed  for  a  very  long  period, 
lew  greenhouse  then  first  used, 
iming  that  '*  damping  off"  is  always  caused  by  the 
ungus,  certain  directions  for  its  treatment  may  be 

Plants  affected  should  be  at  once  removed,  with 
1  immediately  surrounding  them,  and  burned.  If 
done  as  soon  as  the  seedling  falls,  the  trouble  can 
I  in  check,  since  the  fungus  will  be  destroyed  before 
roductive  organs  have  developed.  When  a  hot-bed 
)agating  bench  has  become  so  badly  infested  by  the 
that  a  large  part  of  the  seedlings  or  cuttings  *'  damp 
e  soil  should  be  entirely  removed  to  a  distance,  and 
itaining  walls  thoroughly  cleaned  and  washed  with 
whitewash,  and  refilled  with  fresh  earth.  After 
gatment,   the    prompt    removal   of    diseased   plants 

be  sufficient  to  limit  the  trouble  to  an  occasional 


Mildew  of  Spinach  {Peronosfora  effusa  (Grev.) 
I  caused  serious  damage  to  that  crop  on  the  grounds 
Massachusetts  Agricultural  College.  This  fungus 
of  the   downy  mildews,    and   makes   its   presence 

by  the  appearance  of  discolored  blotches  on  the 
surface  of  the  leaf,  and  corresponding  patches  of  its 

matted  spore-bearing  threads  on  the  lower  surface, 
this  crop  is  cultivated  for  the  leaves,  the  disease 
be  controlled  by  picking  and  destroying  the  leaves 
as  they  become  attacked,  and  by  thorough  cleaning 
ield  as  soon  as  the  crop  is  removed, 
ach  belongs  to  the  same  family  of  plants  with  some 

common  weeds,  which  are  also  attacked  by  this 
.  One  of  these  which  appears  in  almost  every  field 
o-called  pigweed  or  lamb's  quarters  (  Chenopodium 
•     This  plant  is  equally  subject  to  the  attack  of  the 
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same  fungus ;  and  this  fact  makes  it  obvious  that  spinach 
fields  should  be  kept  scrupulously  free  from  pigweed, 
which,  if  allowed  to  grow,  may  afford  a  favorable  breeding 
place  for  the  mildew. 

The  Grape-vine  Mildew  {Plasmopara  viticola  (B.  & 
C.)  Berl.  &  de  T.)  might  be  expected  to  attack  also  our 
native  species  of  Amfelofsis^  the  Virginia  Creeper,  and 
the  species  from  Japan,  now  commonly  planted  under  the 
name  of  Japanese  or  Boston  ivy,  since  the  species  of 
Amfelofsis  are  so  nearly  related  to  the  grapes  that  they 
are  placed  by  some  writers  as  a  subdivision  of  the  genus 
F///5,  which  includes  the  true  grapes.  Its  occurrence  on 
the  Virginia  Creeper  has  been  reported  fronwvarious  locali- 
ties ;  but,  so  far  as  I  know,  the  Japanese  ivy  (^.  Vcitchii) 
has  been  only  once  reported  as  its  host.*  It  is  therefore 
worth  while  to  note  the  occurrence  of  the  mildew  on  the 
latter  plant,  in  October  last,  in  Amherst.  The  fungus  was 
well  d(!veloped,  almost  as  luxuriant  as  on  the  grape,  and 
its  summer  spores,  always  varying  considerably  in  size, 
showed  an  unusually  wide  range  of  dimension.  The 
leaves  attacked  were  large  and  strong,  and  the  fungus 
threads  penetrated  their  tissues  very  thoroughly,  though  a 
careful  examination  failed  to  discover  the  resting  spores. 
The  damage  to  the  vines,  which  were  well  established  and 
vigorous,  was  not  important,  and  the  chief  interest  of  the 
facts  noted  lies  in  the  possible  danger  to  grape  vines  in  the 
proximity  of  wild  or  cultivated  Ampclopsis  plants,  which 
may  serve  as  an  important  source  of  infection,  if  their 
presence  is  overlooked.  The  simplest  precaution  is,  natu- 
rally, that  of  rigorously  excluding  the  species  named  from 
the  neighborhood  of  grape  vines. 

Two  closely  related  fungi  appeared  to  a  considerable 
extent  on  a  plot  of  purple-topped  white  turnips  on  the  Sta- 
tion grounds  in  September  last.  They  were  the  Downy 
Mildew  {Peronosfora  -parasitica  (P.)  Tul.)  and  the 
White  Rust  {Cystoptis  candidus  (Pers.)  Lev.)  oi  cru- 
ciferous plants.  They  often  appear  together,  and  some- 
times do  considerable  damage.     Any  field  on  which  they 

•  Journal  of  Mycology,  1889,  p.  202. 
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appeared.  aiicL  on  which  it  is  intended  to  plant  turnips, 
iges,  radishes,  or  any  cruciferous  crop,  the  next  year, 
d  be  carefully  cleaned  of  all  refuse,  leaves,  etc.,  as 
as  the  crop  is  harvested;  since  these  fungi  winter 
^y  means  of  resting  spores  developed  in  the  leaves 
terns,  and  set  free  by  their  decay. 


te  potatoes  have  been  an  almost  total  loss  throughout 
tate,  on  account  of  the  attacks  of  the  Potato-rot 
IS  {Phytophthora  tnfestans  (Mont.)  de  By.).  As  the 
ler  early  in  the  season  was  not  especially  favorable  to 
ivelopment  of  the  fungus,  early  potatoes  were,  as  a 
harvested  in  excellent  conditioh ;  but  a  period  of 
,  moist  weather  in  September  was  fatal  to  the  late 
A  few  complaints  of  rotting  were  received  early  in 
jason,  but  whenever  specimens  were  sent  they  showed 
mgus,  but  merely  a  browning  and  shrivelling,  due 
bly  to  the  rather  severe  drought  prevailing  at  the 
In  accordance  with  a  recjuest,  the  following  brief 
mt  of  the  characteristic  appearance  of  leaves  attacked 
t  rot  fungus  is  here  given.  The  spots,  at  first  yellow, 
become  of  a  dark-brown  or  blackish,  muddy  color, 
different  from  the  clearer  and  lighter  brown  of  merely 
leaves.  Another  peculiarity  of  these  spots  is  their 
rotten  condition,  very  different  from  that  produced  by 
gup,  or  by  most  other  fungi.  Around  the  edges  of  the 
spots  may  usually  be  observed,  on  close  examination, 
ially  with  a  hand  magnifier,  and  chiefly  on  the  lower 
\i  the  leaf,  a  delicate  white  *'fuzz,"  composed  of  the 
-bearing  threads  of  the  fungus.  The  disease  usually 
irs  first  at  some  part  of  a  field,  and  thence  spreads, 
ently  in  a  definite  direction,  with  the  prevailing  wind. 
ly  the  promptest  action  can  save  a  field  where  the 
IS  has  begun  to  spread ;  but  it  has  been  repeatedly 

1  that  the  sufficiently  prompt  and  frequent  application 

2  plants  of  the  Bordeaux  mixture,  the  materials  for 
I  must  be  kept  on  hand,  will  avert  a  very  large  part  of 
reatened  loss. 

E  Elder  Rust  {yEcidium  Sambuct  Schw.)  has  been 
ibundant  during  the  past  season  on.  our  common  elder 
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{Sambucus  Canadensis)  ^  SLud  its  cultivated  variety  ^ar^«, 
and  was  sent  from  Brookline  by  W.  H.  Manning,  Esq., 
who  reported  it  as  greatly  disfiguring  the  ornamental  cut- 
leaved  black  elder  (S.  nigra,  var.  laciniata).  It  occurs 
on  the  leaf  blades  and  stalks,  where  it  causes  the  normal 
tissue  to  become  greatly  overdeveloped,  producing  large, 
fleshy  masses,  which  distort  the  leaf  and  bear  the  spore 
cups  on  their  surfaces. 

The  fungus  is  one  which  is  difficult  to  deal  with,  as  so 
little  is  known  of  its  life  history.  It  is  the  cluster-cup  stage 
of  one  of  the  rust  fungi,  and  none  of  the  other  stages  has 
been  found  on  the  elder.  It  is  probable  that  these  occur  on 
some  other  host  plafit ;  but,  until  the  connection  is  estab- 
lished, little  can  be  done  to  prevent  its  attacks,  except  to 
remove  the  affected  foliage  and  bum  it.  The  fact  of  the 
prevalence  of  the  fungus  in  one  season,  however,  does  not 
prevent  its  being  very  rare  in  the  next ;  and  the  controlling 
conditions  are,  as  yet,  very  little  understood. 

The  Rust  of  Blackberries  and  Raspberries  (C<^- 
oma  nitens  Schw.)  is  one  of  the  commonest  and  most 
striking  of  our  fungi.  It  produces  at  first  a  stunted  and 
yellowish  appearance  of  the  shoots  attacked,  which  is  soon 
followed  by  the  development  of  the  spores  in  brilliant  orange 
patches,  almost  or  quite  covering  the  lower  surfaces  of  the 
leaves. 

Experiments  point  to  the  probability  that  its  spread  by 
means  of  its  spores  can  be  checked  by  spraying  with  the 
Bordeaux  mixture  ;  but  when  a  plant  is  once  attacked  there 
is  no  alternative  but  to  dig  it  up  and  bum  it,  since  the  vege- 
tative threads  of  the  fungus  live  through  the  winter  in  the 
stalks,  and  thence  penetrate  the  new  shoots  and  leaves  in 
the  spring,  developing  the  spores  on  the  leaves.  The  spores 
are  summer  spores  and  have  not  yet  been  proved  to  be  con- 
nected with  any  resting-spore  form,  but  it  is  not  improb- 
able that  such  a  connection  may  yet  be  traced ;  though  its 
ability  to  hibernate  in  the  host  plant  makes  it  possible  that 
we  have  to  deal  with  an  independent  form. 

The  Hollyhock  Rust  {Pucctnta  Malvacearum  Mont.) 
has  become,  within  a  few  years^  an  important  disease  in 
Massachusetts.     It  is  a  native  of  Chili,  whence  it  was  intro- 
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nto  Europe  some  years  ago.     In  1885  it  was  brought 

country  with  some  imported  Malope  planted  at  Bev- 

irms,  Mass.,  and  spread  to  the  hollyhocks  there  in 

From  this  point,  or  possibly  from  other  points  as 

extended,  appearing  in  Boston,  Cambridge,  Nahant 

lewhere,  and  has  been  recently  observed  in  central 

ork.     It  was  forwarded  this  year  to  the  station  by 

Lovett,  Esq.,  of  West  Newton. 

spores  have  the  structure  of  the  resting  spores  of 

Its,  but  are  not  resting  spores,  since  they  germinate 

i,  and  infect  new  plants.     Perhaps  the  last  spores  of 

son  are  resting  spores,  by  which  the  fungus  survives 

Iter,  as  has  been  shown  to  be  the  case  with  some 

species.      Affected    plants    should    be    promptly 

id  and  destroyed,  if  it  is  desired  to  protect  those 

harmed. 

:ase  of  Oats.  — The  Massachusetts  Crop  Report  for 
890,  contained  numerous  complaints,  especially  from 
stern  counties,  of  the  failure  of  oats  from  **  rusting ;" 
e  October  Report  mentions  oats  among  the  crops 
generally  failed  throughout  the  State.  Letters  to 
op  Report  correspondents  in  Barre,  Deerfield  and 
V  brought  replies  and  specimens  of  the  affected  oats, 
ich  the  gentlemen  named  have  the  thanks  of  this 
ment.  In  every  case  the  plants  had  a  general 
or  '*  rusty"  color,  but  their  appearance  was  quite 
It  from  that  of  plants  attacked  by  the  grain-rust 
Puccinia  graminis  Pers.,  /*.  coronata  Cda.,  etc.). 
igus  or  animal  could  be  detected  in  any  part  of  the 
but  Bacteria  were  always  present.  Other  work  pre- 
any  detailed  study  of  the  trouble ;  but  there  is  no 
to  doubt  that  it  is  the  same  which  was  very  gen- 
reported  from  the  Eastern  and  Central  States,  and 
materially  reduced  the  oat  crops  of  those  sections, 
lisease  has  been  investigated  by  the  Division  of 
ble  Pathology  of  the  United  States  Department  of 
Iture,  and  is  regarded  as  caused  by  a  specific  Bac- 
*     Until  our  knowledge  of  it  is  much  more  com- 
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plete,  no  recommendatfcns  concerning  treatment  can  be 
made ;  and,  indeed,  it  is  by  no  means  improbable  that  it 
may  prove  to  be  so  dependent  upon  metporological  and 
other  conditions  as  not  to  occur  again  for  a  long  period, 
as  has  been  suggested. 

Note  on  Fijngicides. 

Formulae  for  some  of  the  most  useful  fungicides  were 
given  in  our  last  report,  at  page  212.  The  materials 
for  the  preparation  of  these  and  others,  together  with 
an  effective  spraying  pump,  were  purchased  by  the  sta- 
tion last  spring,  in  the  expectation  that  we  should  be  able 
to  test  them  on  crops  on  the  station  plots  during  the  sea- 
son. No  fungous  disease  appeared  on  any  crop,  however, 
to  such  a  degree  as  to  render  any  test  of  fungicides 
possible,  and  the  outfit  and  materials  remain  in  our  hands 
for  use  next  season,  should  circumstances  favor.  Full 
directions  for  preparing  and  applying  such  fungicides  as 
the  latest  experience  has  shown  to  be  most  valuable  will 
be  given  in  a  bulletin  of  this  station  early  next  spring. 


EXPLANATION    OF    PLATE    I. 


The  Fungus  of  Black  Knot.     (^Plcnvrightia  Aforbosa  (Sz.)  Sacc.) 

5.  I.  Diagrammatic  representation  of  a  section  through  three  perithecia  con- 
taining spore  sacs  (^asci).     x  72.* 

J.  2.  Two  sacs  containing  ripe  spores,  and  tw»j  sterile  threads  (J>ara- 
physes) .     x  940. 

5.  3.  Four  winter  spores  {ascospores),  germinating  in  water;  <?,  after  one 
day ;  b^  after  two  days,     x  940. 

%.  4.  Six  pycnospores  from  a  knot;  /x,  just  placed  in  water;  ^,  after  one  day; 
c,  after  two  days  in  water,     x  940. 

%.  5.  Six  pycnospores  from  a  pycnidium  developed  on  gelatine  from  winter 
spores;  <?,  three  fresh  spores;  b^  a  S]X)re  after  one  day  in  water; 
r,  a  spore  after  two  days  in  water;  d^  a  spore  after  two  days  on 
nutrient  gelatine,     ^x  540;  others  x  940. 

gf.  6.  Three  summer  spores  {conidia)^  with  two  of  the  threads  on  which  they 
are  borne,     x  940. 

If.  7.  Three  summer  spores  beginning  to  germinate  after  one  day  on  nutrient 
gelatine,     x  940. 

f .  8.  Threads  bearing  new  crop  of  summer  spores  produced  on  gelatine 
culture  of  summer  spores  from  young  knot,  shown  in  P'igs.  6  and 
7.     X540. 

%,  9.  Surface  view,  from  above,  of  2i  pycnidium  developed  on  gelatine  from 
winter  spores,     x  350. 

%.   10.    Vertical  section  through  such  a  pycnidium^  showing  origin  of  spores. 

Drawn  chiefly  from  a  single  section,  but  completed  in  some  details 
from  others.  The  threads  about  the  mouth  are  not  shown  in  the 
section. 


The  number  given  after  each  figuic  represents  the  degree  of  magnification  of  the  original 
iwing,  which  has  been  reduced  about  one-third  in  this  plate.  The  magnification  of  the  figures, 
fiere  given,  is  therefore  ab«ut  two<thirds  of  that  indicated  by  the  printed  numbers. 


EXPLANATION    OF   PLATE   II. 


The  Cucumber  Mildew.     {^Plasmopara  Cubensis)  (B.  &  C.) 

'Fig,  II.     A  conidial  thread  arising  from  a  vegetative  thread;  sp..,  two  summer 
spores  {conidia).     x  540.* 

Fig.  12.     A  portion  of  a  vegetative  thread  giving  rise  to  two  conidial  threads 
through  the  same  leaf-pore,     x  540. 

Fig.  13.     A  young  conidial  thread  with  the  spores  not  yet  fully  develop>ed  and 
still  in  place,     x  540. 

Fig.  14.     A  portion  of  a  vegetative  thread  among  the  cells  of  a  leaf,  four  of 
which  are  shown,  and  penetrating  them  by  its  kausloria,  h,     x  540. 

The  Mildew  of  the  Star  Cucumber.     {Plasmopara  auslralis  Spag.) 
Fig.  15.     A  conidial  thread  and  spores;  a  x  350  ;  sp.  spores  x  540. 

Fig.  16.     A  portion  of  a  vegetative  thread,  with  haustoria,  h.     x  540. 

The  Broivn  Rot  of  Stone  Fruits.     (^Monilia  fructigena  Pers. ) 
Fig.   17.     Spore  chains,     x  540. 

Fig.  18.  End  of  a  growing  chain,  showing  beginnings  of  new  spores  and  origin 
of  branching,     x  540. 

Fig.  19.  Threads  terminating  in  spore  chains,  developed  in  five  days  from  spores 
sown  on  nutrient  gelatine,     x  200. 

Fig.  20.  Threads,  a^  and  resting  cells  {Gemma),  b,  from  the  flesh  of  "mum- 
mied" pliuns,  in  winter.  ,  x  540. 

The  "  Damping-off*^  Fungus.     {Pythium  de  Baryanum  Hesse.) 

Fig.  21.  Two  zodsporangia,  showing  beginnings  in  formation  of  zoospores. 
X540. 

Fig.   22.     A  resting  cell  (C^wOTtf).     x  540. 

Fig.  23.  Sexual  organs;  a,  female  cell  (pdgonium),  with  a  single  male  {anihe- 
ridium)  ;  b,  with  two  males ;  r,  resting  spore  {oospore'),  formed  and 
fertilized  as  shown  by  emptying  of  male  cell,     x  540. 

*  See  note  to  Plate  I. 
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SPECIAL  WORK  IN  THE   CHEMICAL 
LABORATORY. 


Communication  on  commercial  fertilizers  :  — 

1.  General  introduction. 

2.  Laws  for  the  regulation  of  the  trade   in   commercial 

fertilizers. 

3.  List  of  licensed  manufacturers  for   May  1,  1889,  to 

May  1,  1890. 

4.  Analyses  of  licensed  fertilizers. 

6.     Analyses  of  commercial  fertilizers  and  manurial  sub- 
stances sent  on  for  examination. 
6.     Miscellaneous  analyses. 

Water  analyses. 

Compilation  of  analyses  made  at  Amherst,  Mass.,  of  agri- 
cultural chemicals  and  refuse  materials  used  for  fertilizing 
purposes. 

Compilation  of  analyses  made  at  Amherst,  Mass. ^  of  fodder, 
articles,  fruits,  sugar-producing  plants,  dairy  products,  etc. 
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SPECIAL  WORK  IN  THE   CHEMICAL 
LABORATORY. 


Communication  on  commercial  fertilizers  :  — 

1.  General  introduction. 

2.  Laws  for  the  regulation  of  the  trade   in   commercial 

fertilizers. 

3.  List  of  licensed  manufacturers  for   May  1,  1889,  to 

May  1,  1890. 

4.  Analyses  of  licensed  fertilizers. 

6.     Analyses  of  commercial  fertilizers  and  manurial  sub- 
stances sent  on  for  examination. 
6.     Miscellaneous  analyses. 

Water  analyses. 

Compilation  of  analyses  made  at  Amherst,  Mass.,  of  agri- 
cultural chemicals  and  refuse  materials  used  for  fertilizing 
purposes. 

Compilation  of  analyses  made  at  Amherst,  Mass.^  of  fodder . 
articles,  fruits,  sugar-producing  plants,  dairy  products,  etc. 
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I.     Communication  on  Commercial  Fertilizers. 

1 .  General  introduction. 

2.  Laws  for  the  regulation  of  the  trade  in  commercial  fertilizers. 

3.  Tist  of  licensed  manufacturers  for  May  1,    1889,  to   May  1, 

1890. 

4.  Analyses  of  licensed  fertilizers. 

5.  Analyses    of     commercial   fertilizers   and   manurial   substances 

sent  on  for  examination. 

6.  Miscellaneous  analyses. 

• 

i.     General  Introduction. 

The  trade  in  commercial  fertilizers  has  been  quite  active 
in  our  State  during  the  past  year.  Fifty-one  manufact- 
urers and  dealers  in  manurial  substances  have  applied  for 
and  received  certificates  for  their  compliance  with  our  State 
laws  for  the  regulation  of  the  trade  in  commercial  fertil- 
izers ;  twenty-nine  of  these  are  residing  in  the  State,  while 
twenty-two  are  residents  of  other  States. 

One  hundred  and  fifty-eight  samples  of  licensed  articles 
of  various  description  have  been  collected  in  all  parts  of  the 
State  by  a  duly  authorized  agent  of  the  station.  They 
were  analyzed  at  the  chemical  laboratory  of  the  latter,  with 
the  following  results  :  fifty-four  samples  contained  one  single 
essential  constituent  below  the  lowest  guaranty  ;  ten  samples 
contained  two  essential  constituents  below  the  lowest  guar- 
anty; three  samples  contained  all  three  essential  constit- 
uents below  the  lowest  guaranty  ;  fifty-six  samples  contained 
one  essential  constituent  above  the  highest  guaranty ;  thir- 
teen samples  contained  two  essential  constituents  above  the 
highest  guaranty ;  four  samples  contained  all  three  essen- 
tial constituents  above  the  highest  guaranty.  The  deficiency 
in  regard  to  one  or  two  essential  constituents  was  in  the 
majority  of  cases  commercially  compensated  by  the  excess 
of  another  one. 

The  fluctuation  in  the  market  price  of  most  standard 
articles  used  in  the  manufacture  of  compound  fertilizers 
has  been  within  the  usual  limits  during  the  past  season. 
Tankage,  nitrate   of  soda,  blood,  azotin  and  sulphate  of 
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>otash  declined  during  the  middle  of  May.  Bones,  refuse 
)one-black  and  crude  phosphate  rock -have  remained 
mchanged  in  price  since  January  1.  Muriate  of  potash 
md  kainite  held  their  own,  while  sulphate  of  ammonia 
idvanced  somewhat.  Jddging  from  present  indications, 
lome  changes  regarding  the  cost  of  commercial  fertilizers 
nay  be  expected  for  the  coming  season. 

The  duties  assigned  to  the  director  of  the  station,  to  act 
Ls  inspector  of  commercial  fertilizers,  render  it  necessary 
0  discriminate,  in  official  publications  of  the  results  of 
malyses  of  commercial  fertilizers  and  of  manurial  sub- 
tances  in  general  made  at  the  station,  between  analyses 
f  samples  collected  by  a  duly  qualified  delegate  of  the 
xperiment  station,  in  conformity  with  the  rules  prescribed 
y  the  new  laws,  and  those  analyses  which  are  made  of 
amples  sent  on  for  that  purpose  by  outside  parties.  In 
egard  to  the  former  alone  can  the  director  assume  the 
esponsibility  of  a  carefully  prepared  sample,  and  of  the 
Jentity  of  the  article  in  question. 

.The  official  report  of  analyses  of  compound  fertilizers 
nd  of  all  such  materials  as  are  to  be  used  for  manurial 
urposes,  which  are  sold  in  this  State  under  a  certificate  of 
ompliance  with  the  present  laws  for  the  regulation  of  the 
rade  in  these  articles,  has  been  restricted  by  our  State  laws 
)  a  statement  of  chemical  composition,  and  to  such  addi- 
onal  information  as  relates  to  the  latter.  The  practice  of 
ffixing  to  each  analysis  of  this  class  of  fertilizers  an 
pproximate  commercial  valuation  per  ton  of  their  princi- 
al  constituents  has,  therefore,  been  discontinued.  This 
hange,  it  is  expected,  will  tend  to  direct  the  attention  of 
le  consumers  of  fertilizers  more  forcibly  towards  a  consid- 
ratton  of  the  particular  composition  of  the  different  brands 
f  fertilizers  oflcrLxl  for  their  patronage, — a  circumstance 
ot  unfrtjqucntly  overlooked. 

The  approximate  market  value  of  the  diflferent  brands  of 
;rtilizers,  obtained  by  the  current  mode  of  valuation,  does 
ot  expni-^s  their  respective  agricultural  value,  /.<?.,  their 
rop-prfjcfiiciiig  value ;  for  the  higher  or  lower  market 
rice  of  different  brands  of  fertilizers  does  not  necessarily 
and  in  a  direct  relation  to  their  particular  fitness,  without 
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any  reference  to  the  particular  condition  of  the 
treated,  and  the  special  wants  of  the  crops  to  be 
their  assistance.  To  select  judiciously,  from  e 
various  brands  of  fertilisers  ofi'ered  for  patron^ige 
in  the  main,  two  kinds  of  information;  namely, 
to  feel  confidt^nt  that  the  particular  brand  of  U 
questicin  actually  contains  the  guaranteed  quar 
qualities  of  essential  articles  of  plant  food  at  a  3 
cost,  and  that  it  contains  them  in  such  form  and 
portions  as  will  best  meet  existing  circumstances  a 
wants*  In  some  cases  it  may  be  mainly  either  j 
acid  or  nitrogen  or  potash  j  in  others,  two  of  the: 
others  again,  all  three- 

A  remimerative  use  of  commercial  fertilizers 
be  secured  by  attending  caretully  to  the  above-stal 
erations. 

To  assist  farmers  not  yet  familiar  with  the  cur 
of  determining   the   commercial   value  of  man 
stances  otTered  for  sale  in  our  markets,  some  of 
lial    considerations,    which    serve    as    a    basis 
commercial  valuation,  are  once  more  stated  wit 
subsequent  pages. 

The  hitherto  customary  valuation  of  manurial  i 
is  based  on  the  average  trade  value  of  the  essei 
izini^  elements  specified  by  analysis.  The  mone 
the  higher  grades  of  agricultural  chemicals,  t 
higher-priced  compound  fertilizers,  depends  in  th 
of  cases  on  the  amount  and  the  particular  form 
three  essential  articles  of  plant  food  —  i.e.,  phosp 
nitrogen  and  potash  —  which  they  contain.  To 
by  this  mode  of  valuation,  the  approximate  ma 
of  a  fertilizer  (i-e.,  the  money  worth  of  its  essei 
izing  ingredients),  we  multiply  the  pounds  per  to 
i:^vn^  etc,  by  the  trade  value  per  pound ;  the  sam< 
adopted  with  reference  to  the  various  forms  of  i 
acid  and  of  potassium  oxide-  We  thus  get  the  ^ 
ton  of  the  several  ingredients,  and,  adding  them 
we  obtain  the  total  valuation  per  ton  in  case  of 
ments  at  points  of  general  distribution. 
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The  market  value  of  low-priced  materials  used  for 
nanurial  purposes^  as  salt,  wood  ashes,  various  kinds  of 
ime,  barn-yard  manure,  factory  refuse  and  waste  mate- 
ials  of  different  description,  quite  frequently  does  not  stand 
n  a  close  rehition  to  the  market  value  of  the  amount  of 
sseiitial  articles  of  plant  food  they  contain.  Their  cost 
^aries  in  different  localities.  Local  facilities  for  cheap 
ransportation,  and  more  or  less  advantageous  mechanical 
ondition  for  a  speedy  action,  exert,  as  a  rule,  a  decided 
fifluence  on  their  selling  price. 

The  mechanical  condition  of  any  fertilizing  material, 
imple  or  compound,  deserves  the  most  serious  considera- 
ion  of  farmers,  when  articles  of  a  similar  chemical  char- 
cter  are  offered  for  their  choice.  The  degree  of  pulver- 
Ealion  controls^  almost  without  exception,  under  similar 
onditions,  the  rate  of  solubility,  and  the  more  or  less 
apid  diffusion  of  the  different  articles  of  plant  food 
hrtmghout  the  soil. 

The  stale  of  moisture  exerts  a  no  less  important  influ- 
nce  on  the  pecuniary  value  in  case  of  one  and  the  same 
And  of  .substance.  Two  samples  offish  fertilizers,  although 
quaify  pure,  may  differ  from  fifty  to  one  hundred  per  cent. 
n  commercial  value,  on  account  of  mere  difference  in 
noisture. 

Crude  stock  for  the  manufacture  of  fertilizers,  and  refuse 
laterials  of  various  descriptions,  have  to  be  valued  with 
eference  to  the  market  price  of  their  principal  constitu- 
nts,  taking  into  consideration  at  the  same  time  their  gen- 
ral  fitness  for  speedy  action. 

"rade     'Falues  of  Fertilizing  Ingredients  in  Raw  Materials  and 

Chemicals, 

1890. 

Cents  per  Poand. 

'itrocjccn  in  aminoTiiates, 17 

Mlro^en  in  nitrates,         , 14 J  • 

Organic  nitrogen  in  tlry  and  fine  ground  fish,  meat,  blood,  .  17  ' 

^rg-anic  nitrogen  in  totton-seed  meal  and  castor  pomace,      .  15 

Irgranic  nitrogen  in  fine  ground  bone  and  tankage,       .        .  16 J 

^rg^nic  nitrcfgen  in  fine-ground  medium  bone  and  tankage,  .  13 

Organic  niti^tjf^en  ia  medium  bone  and  tankage,     .        .        .  10 J 
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Trade   Fa^ti^*  0/  FerHUzing   In^edient^  in   Baw   Ma 
Chemiccdn  ^-  CoBcluded. 


r 


Or^nic  tiitrogen  in  eoarfler  booc?  nnd  tankage, 
Or^nie  nitrog^^n  in  bnlr,  hom-ahavings  aud  coarse  fish  scfa 
Phosphoric  aeid  soluble  in  water,    *        ...        * 
Phosphoric  acid  soluble  in  ammouium  citrate, 
Phoffpboric  acid  iti  dr^^  ground  fish,  fine  bone  und  tankage, 
Phosphoric  acid  in  fine  medium  bone  and  tankage. 
Phosphoric  acid  in  niedjum  bone  and  tanka^, 
Phosphoric  afid  in  coarae  bone  and  tankage^  . 
Phosphoric  acid  in  fine-ground  rock  phosphato,     > 
Potash  as  high-grade  aulphaU,  and  in  forma  free  from  niu 
riatc  or  chlorides,  ashes,  etc*,    ,         ,        ,        .         , 

Pot4ish  as  kainitc 

Potash  as  muriate,    .        ,        .        ^        •        ,        «        ,. 

The  organic  nitrogen  in  superphosphates,  sped* 
and  mixed  ferdlizers  of  a  high  grade,  is  usually  va 
highest  llgures  laid  down  in  the  trade  values  of 
ingredients  in  raw  materials 5  namely,  seventeen 
pound  \  it  being  assumed  that  the  organic  n 
deri%^ed  from  the  best  sources,  viz.,  animal  1 
meat,  blood,  bones,  or  other  equally  good  foroi! 
from  leather  shoddy,  hair,  or  any  low-pricec 
form  of  vegetable  matter,  unless  the  contrary 
tained.  For  similar  reason,  the  insoluble  phosp 
is  valued  in  this  connection  at  three  cents,  it  being 
unless  found  otherwise,  that  it  is  from  bone  orsimih 
and  not  from  rock  phosphate.  In  this  latter  form 
phoric  acid  is  \vc*rth  but  two  cents  per  pound. 

The  above  trade  values  are  figures  at  which, 
months  preceding  March,  1890,  the  respective  ii 
could  be  bought  at  retail  for  cash  in  our  large  u 
the  raw  materials,  which  are  the  regular  source  * 

They  also  correspond  to  the  average  wholes; 
for  the  six  months  ending  March  1,  plus  about  t 
cent*  in  case  of  goods  for  which  we  have  wholes 
tions.  The  valuations  obtained  by  use  of  the  abo 
will  be  found  to  agree  fairly  with  the  retail  pri 
large  markets  of  standard  raw  materials,  such  as 
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Sulphate  of  ammonia, 
Nitrate  of  soda, 
Muriate  of  potash, 
Sulphate  of  potash, 
Dried  blood, 
Dried  ground  meat, 


Dry  ground  fish, 

Azotin, 

Ammonite, 

Castor  pomace, 

Bone  and  tankage. 

Plain  superphosphates. 


\.  large  percentage  of  commercial  materials  consists  of 
use  matter  from  various  industries.  The  composition  of 
se  substances  depends  upon  the  mode  of  manufacture 
ried  on.  The  rapid  progress  in  our  manufacturing 
ustries  is  liable  to  affect,  at  any  time,  more  or  less  seri- 
;ly,  the  composition  of  the  refuse.  To  assist  the  farm- 
;  community  in  a  clear  and  intelligent  appreciation  of 

various  substances  sold  for  manurial  purposes,  a  fre- 
mt  examination  into  the  temporary  characters  of  agri- 
tural  chemicals  and  refuse  materials  offered  in  our 
rkets  for  manurial  purposes  is  constantly  carried  on  at 

laborator}'^  of  the  station. 

]!onsumers  of  commercial  manurial  substances  do  well 
bu}^  whenever  practicable,  on  guarantee  of  composi- 
i  with  reference  to  their  essential  constituents ;   and  to 

to  it  that  the  bill  of  sale  recognizes  that  point  of  the 
gain.  A  mistake  or  misunderstanding  may  be  readily 
usted,  in  that  case,  between  the  contending  parties. 
e  responsibility  of  the  dealer  ends  with  furnishing  an 
cle  corresponding,  in  its  composition,  with  the  lowest 
:ed  quantity  of  each  specified  essential  constituent.  Our 
sent  laws  for  the  regulation  of  the  trade  in  commercial 
ilizers  include  not  only  the  various  brands  of  compound 
ilizers,  but  also  all  materials,  single  or  compound,  with- 

reference  to  source,  used  for  manurial  purposes,  when 
red  for  sale  on  our  market  at  ten  dollars  or  more  per 

Copies  of  our  present  laws  for  the  regulation  of  the  trade 
:ommercial  fertilizers  may  be  had  by  all  interested,  on 
lication  at  the  Massachusetts  State  Agricultural  Experi- 
it  Station,  Amherst,  Mass. 
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2.     Laws  for  the  Regulation  of  (he  Trade  in  C 

Fertilizers, 

[Chap.  296.] 

An  Act  to  regulate  the  sale  of  commerclal  fei 
Be  it  enacted^  cic,as  follows : 

Section  1.  Ever}'  lot  or  parcel  of  commercial  1 
material  used  for  manurial  purposes  sold,  offered  or  e 
sale  within  this  Commonwealth,  the  retail  price  of  w 
dollars  or  more  per  ton,  shall  be  accompanied  by  a  plal 
statement  clearly  and  truly  certifying  the  number  of  ne 
fertilizer  in  the  package,  the  name,  brand,  or  trade-i 
which  the  fertilizer  is  sold,  the  name  and  address  of 
facturer  or  importer,  the  place  of  manufacture,  and 
analysis  stating  the  percentage  of  nitrogen  or  its  cq 
rmmonia,  of  potash  soluble  in  distilled  water,  and  of 
^id  in  available  form  soluble  in  distilled  water  and  r 
well  as  the  total  phosphoric  acid.  In  the  case  of  thos 
which  consist  of  other  and  cheaper  materials,  said  lab« 
a  correct  general  ctatement  of  the  composition  and  in< 
the  fertilizer  it  accompanies. 

Sect.  2.  Before  any  commercial  fertilizer,  the  ret 
which  is  ten  dollars  or  more  per  ton,  is  sold,  offered  or 
sale,  the  importer,  manufacturer  or  party  who  causes  i 
or  offered  for  sale  within  the  state  of  Massachusetts,  sb 
the  director  of  the  Massachusetts  agricultural  experim* 
a  certified  copy  of  the  statement  named  in  section  one 
and  shall  also  deposit  with  said  director  at  his  reque 
glass  jar  or  bottle,  containing  not  less  than  one  pound 
tilizer,  accompanied  by  an  affidavit  that  it  is  a  fair  ave] 
thereof. 

Sect.  3.  The  manufacturer,  importer,  agent  or  se 
brand  of  commercial  fertilizer  or  material  used  for  ma 
poses,  the  retail  price  of  which  is  ten  dollars  or  moi 
shall  pay  for  each  brand,  on  or  before  the  first  day  of  Ma 
to  the  director  of  the  Massachusetts  agricultural  experin 
an  analysis  fee  of  five  dollars  for  each  of  the  three  fol 
tilizing  inredients  :  namely,  nitrogen,  phosphorus,  and 
contained  or  claimed  to  exist  in  said  brand  or  fertilizer 
that  whenever  the  manufacturer  or  importer  shall  ha^ 
fee  herein  required  for  any  person  acting  as  agent  oi 
such  manufacturer  or  importer,  such  agent  or  seller  s 
required  to  pay  the  fee  named  in  this  section  ;  and  on 
said  analysis  fees   and  statement  specified  in  sectio 
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ector  of  said  station  shall  issue  certificates  of  compliance  with 
3  act. 

Sect.  4.  No  person  shall  sell,  offer  or  expose  for  sale  in  the 
te  of  ^lassacUusetts,  any  pulverized  leather,  raw,  steamed, 
isled,  or  in  tiny  form  as  a  fertilizer,  or  as  an  ingredient  of  any 
tilizer  or  manure,  without  an  explicit  printed  certificate  of  the 
't,  said  certificate  to  be  conspicuously  aflSxed  to  every  package 
such  fertilizer  or  manure  and  to  accompany  or  go  with  every 
reel  or  lot  of  the  same. 

SE<Tr.  ij.  Any  person  selling,  offering  or  exposing  for  sale,  any 
nmercial  fertiliser  without  the  statement  required  by  the  first 
;tioo  of  this  act,  or  with  a  label  stating  that  said  fertilizer  con- 
ns a  larger  percentage  of  any  one  or  more  of  the  constituents 
ntioDcd  in  said  section  than  is  contained  therein,  or  respecting 
!  sale  of  wLicli  all  the  provisions  of  the  foregoing  section  have 
t  been  fully  complied  with,  shall  forfeit  fifty  dollars  for  the 
5t  offence,  ami  one  hundred  dollars  for  each  subsequent  offence. 
Skct-  6.  This  act  shall  not  affect  parties  manufacturing,  im- 
rting  or  purchasing  fertilizers  for  their  own  use,  and  not  to  sell 
Um  state. 

Sect.  7.  The  director  of  the  Massachusetts  agricultural  experi- 
nt  Btation  sUall  pay  the  analysis  fees,  as  soon  as  received  by 
D,  into  the  treasury  of  the  station,  and  shall  cause  one  analysis 
more  of  each  fertilizer  or  material  used  for  manurial  purposes 
be  made  annually,  and  publish  the  results  monthly,  with  such 
Utioniil  information  as  circumstances  advise  :  provided^  such 
ormation  relate  only  to  the  composition  of  the  fertilizer  or 
tilizing  material  inspected.  Said  director  is  hereby  authorized 
person  or  by  deputy  to  take  a  sample,  not  exceeding  two  pounds 
weigbtj  for  analysis,  from  any  lot  or  package  of  fertilizer  or 
y  material  used  for  manurial  purposes  which  may  be  in  the 
3aession  of  any  manufacturer,  importer,  agent  or  dealer ;  but 
d  sample  shall  be  drawn  in  the  presence  of  said  party  or  parties 
interest  or  tlieir  representative,  and  taken  from  a  parcel  or  a 
mWr  of  packages  which  shall  be  not  less  than  ten  per  cent,  of 
I  T^hole  lot  insiiected,  and  shall  be  thoroughly  mixed  and  then 
'iiled  into  two  equal  samples  and  placed  in  glass  vessels  and 
rcfully  sealed  and  a  label  placed  on  each,  stating  the  name  or 
lad  of  the  fertiliser  or  material  sampled,  the  name  of  the  party 
»rn  whose  stock  the  sample  was  drawn  and  the  time  and  place 
drawing,  and  said  label  shall  also  be  signed  by  the  director  or 
I  deputy  and  by  the  party  or  parties  in  interest  or  their  represent- 
ves  present  at  the  drawing  and  sealing  of  said  sample  ;  one  of 
d  duplicate  samples  shall  be  retained  by  the  director  and  the 


» 


236  AGRICULTURAL  EXPERLMENT  STATI 

other  by  tbc  party  whose  stock  was  sampled-  All  pa 
ing  thb  act  shall  be  prosecuted  liy  the  director  of  si 
but  it  shall  be  the  duty  of  saul  tli rector ^  upon  aecer 
violatioii  of  this  act,  to  forthwith  notify  the  maauf act 
porter  in  writing »  aud  give  him  not  less  than  thirty  day 
in  w^hich  to  comply  with  the  rcquircmeuts  of  this  act,  bn 
be  no  prosecution  in  relation  to  the  quality  of  the  fertilize 
ing  material  tf  the  same  shall  be  found  substantially  equi^ 
statement  of  analysis  made  by  the  uianufactnrer  or  im] 

Skct.  8,  Bectioua  eleven  to  sixteen  iuclnsive  of  cl 
of  the  Public  Statutes  are  hereby  repealed, 

Srct.  9.  Tilts  act  shall  take  eifecton  the  first  day  oi 
in  the  year  eighteen  hundred  and  eighty- eight*  [^Ap^ 
S,1S$8,} 

InstmcUona  issued^  <U  the  Beginning  of  tlm  Season^  to 
Commercial  FertUizers, 

1 .  Au  application  for  a  certificate  of  compliance  will 
tions  of  the  trade  in  commercial  fertilizers  and  materia 
manurial  purposes  in  this  State  must  be  aeeompauied  :- 

Firsi^  with  a   distinct  statement  of   the  name  of 
offered  for  sale. 

Second^  with  a  statement  of  the  amount  of  phosphc 
nitrogen  and  of  potassiium  oxide  guaranteed  in  each  dts 

Thud,  w ith  the  fee  charged  by  the  State  for  a  certiC 
is  five  dollai-s  for  each  of  the  following  articlei^ :  nitr 
phorio  acid  and  potassium  oxide  guaranteed  in  any  dis 

2-     The  obligation  to  secure  a  certificate  applies 
compound  fertiliisers,  but  tu  all  substances,  single  or 
used  for  manurial  purposes,  and  offered  for  sale  at  te 
more  per  ton  of  two  thousand  poundsl 

S*     The  certificate  must  be  secured  annually  before  the 

4.  Manufacturers,  importers  and  dealers  in  commc 
izers  can  appoint  in  this  State  as  many  agents  as  \ 
after  having  secured  at  this  oliice  the  certificate  of 
with  our  laws. 

5,  Agents  of  manufacturers,  importei-s  and  dealers 
cial  fertilizers  are  held  pei-aonally  responsible  for  tlieir  t: 
until  they  can  prove  that  the  articles  they  offer  for  s 
recorded  in  this  office . 

6*  Iklanufacturers  and  inn^ortei-s  are  requested  to  fi 
of  their  agents, 

7*  All  applications  for  certificates  ought  to  be  addr 
Director  of  the  Massachusetts  State  Agricultural  Elxperin 
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InBi  of  Dealers  who  have  secured  Certificates  for  the 
Sale  of  Commercial  Fertilizers  in  TJiis  State  during 
the  Past  Year,  and  the  Brands  licensed  by  Each. 

c-'muk  Coe,  New  York,  N.  Y. :  — 

Hi^h-gnuic  AuimonbUid  Bone  Superphosphate. 

Fish  aiitl  l^otoslu 

Potato  Fertilizer. 

(ioUi  Braml  Excelsior  Guano, 
jtlaixl  Fertilizer  Coiupuny,  Boston,  Mass. :  — 

Stamliml  FertUizer. 

Btamlanl  Stiperpbosphate. 
S4*  ^liller  &  Co*,  Newiirk,  N.  J. :  — 

Standard  Superphospimte  of  Lime. 

Aiiimouiated  Dissolved  Bone  Phosphate. 

Potato  Fertiliser. 

Gmund  Bone. 
♦L  Soper  &  Co.,  Boston,  Mass. :  — 

Cott oil-seed  Hull  A^Ik^jt*, 
uder  Wileox*  Mystic  Bridge,  Conn. :  — 

Hry  Ground  Fish  Guaun. 

Acidulated  Fink  ( Juauc*. 
(I.  Uutnmu,  L<nvell,  MuBS. :  — 

Jxiweil  Bone  Fertilizer- 
S.  nee^  &  Co.    Baltimore,  Md.,  licensees  of   Clark's  Cove 
Guano  Corupany,  New  Bedford,  Mass. :  — 

Bay  State  Fertilizer. 

Concentrated  Manutu  for  Corn  and  Potatoes. 

King  Philip  Alkaline  Guano. 

Great  Planet  A.  A,  IManure. 

Fifih  and  I'otash. 

New  England  Favorite, 

Pilgrim  Fertdizer- 
H,  Smith,  North  borough,  Mass. :  — 

Steamed  Bone*  ^    . 

I* 
ittt^more  Bros.,  Waylaud,  Mass. :  —  ?  ^  ^ 

Whittemore's  Compiet43  Manure. 
es  Fertilizer  Company,  Peabody,  Mass.  :  — 

Ames'  Bone  Fertilizer. 
E,  Hobnes,  Worcester,  Mass. :  — 

Steame^l  Bone. 


i 
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3.    LUt  of  DeaJersv:ho  have  secured  GerHftoaies,  etc 
J.  C.  Dow  &  Co.,  Boston,  Mass.  :_ 
Nitrogenous  Superphosphate. 
Ground  Bone  FertUizer. 
Fine-ground  Bone. 
N.  Ward  Company,  Boston,  Mass.  :- 
High-grade  Animal  Fertilizer 

Bmdfey  Ferfflber  Company,  Bo.to„,  !,».. ,  _ 
-X.L  Phosphate. 
B.  D.  Sea-fowl  Guano. 
Coe's  Original  Superphosphate  of  Lime 
l-ish  and  Potash. 
Pure  Fine-ground  Bone. 
Bradley's  Complete  Manures  •  - 

For  Potatoes  and  Vegetables. 
*or  Corn  and  Grain. 

For  Top-<lressing  Grass  and  Grain 
Bradley  s  Grass  Manure  for  Top-dre^^g. 
Bradley's  Potato  Manure.  ^ 

Nitrate  of  Soda. 
Sulphate  of  Ammonia. 
Muriate  of  Potash. 
Dissolved  Bone-black. 

A.  Lee  &  Co.,  Boston,  Mass.  .-- 
Lawrence  Fertilizer. 
Ground  Bone. 

Lister's  Agricultural  Chemical  Works,  Newark  N   I    • 

Standard  Superphosphate  of  Lime 

Ammoniated  Dissolved  Bone. 
W.  D.  Stewart  &  Co.,  Boston,  Mass.  :- 

Soluble  Pacific  Guano. 

Cleveland  D.7er  Company,  Boston,  Mass.  :- 

Cleveland  Potato  Phosphate. 

Cleveland  Superphosphate. 
Cumberland  Bone  Company,  Portland,  Me  — 

Cumberland  Superphosphate. 

Seedmg-down  Fertilizer. 
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Jjist  of  Dealers  who  have  secured  Certificates^  etc. — Continued. 

jwl  Fertilizer  Company,  Syracuse,  N.  Y. :  — 
Fanners*  Friend. 
Lion  Brand. 

High-grade  Farmers'  Friend  Special. 
Sampson  Brand,  or  Lion  Special. 

.  J.  Brightman  &  Co.,  Tiverton,  R.  I. :  — 
Fish  and  Potash. 
Superphosphate. 
Dry  Ground  Fish. 

lams  &  Thomas,  Springfield,  Mass. :  — 
Adams*  Market  Bone  Fertilizer. 

B.  Darling  Fertilizer  Company,  Pawtucket,  R.  L  : — • 
Darling's  Animal  Fertilizer. 

Extra  Bone  Phosphate. 
Potato  and  Root-crop  Manure. 
Pure  Bone. 
Muriate  gf  Potash. 
Sulphate  of  Potash. 

leph  Church  &  Co.,  Tiverton,  R.  I.  :  — 
Fish  and  Potash. 
Church's  Special. 
Church's  Standard. 
Dried  and  Ground  Fish. 

C.  Sturtevant,  Hartford,  Conn. :  — 
Tobacco  and  Sulphur  Fertilizer. 

mund  Hersey,  Hinghara,  Mass. :  — 
Steamed  Bone. 

rest  City  Wood  Ash  Company,  London,  Ontario:  — 
Unleached  Wood  Ashes. 

E.  Mayo  &  Co.,  Boston,  Mass.  :  — 
Mayo's  Superphosphate. 

iat  Eastern  Fertilizer  Company,  Rutland,  Vt. :  — 
Great  Eastern  General,  for  Grain  and  Grass. 
Great  Eastern  Vegetable,  Vine  and  Tobacco  Fertilizers. 
Great  Eastern  General,  Oats,  Buckwheat  and  Seeding-down 
Phosphate. 

uifori]  Winter,  Brockton,  Mass. :  — 
Steamed  Bone. 
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3.     List  of  Dealers  who  liave  secured  Certificates^  etc.  — 

Prentiss,  Brooks  &  Co.,  Ilolyoke,  Mass. :  — 
Dry  Fish. 

Dissolved  Bone-black. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
Sulphate  of  Potash. 

Mapes  Formula  and  Peruvian  Guano  Company,  New  Yori 
The  Mapes  Bone  Manures. 
Peruvian  Guano. 
Mapes  Superphosphate. 
Mapes  Special  Crop  Manures. 

Bowker  Fertilizer  Company,  Boston,  Mass. :  — 
Stockbridge  Manures. 
Hill  and  Drill  Phosphate. 
Lawn  and  Garden  Fertilizer. 
Ammoniated  Bone  Fertilizer. 
Fish  and  Potash. 
Dry  Ground  Fish. 
Gloucester  Fish  and  Pota-sli. 
Fine-ground  Bone. 
Plain  Superphosphate. 
Kainite. 

Nitrate  of  So<la. 
Dried  Blood. 
Dissolved  Bone-black. 
Muriate  of  Potash. 
Sulphate  of  Potash. 

C.  A.  Bartlett,  Worcester,  Mass. :  — 
Pure  Ground  Bone. 
Animal  Fertilizer. 

W.  E.  Fyfe  &  Co.,  Clinton,  Mass.  :  — 
Unleaehed  Wood  Ashes. 

Quinnipiac  Fertilizer  Company,  New  Ix>ndon,  Conn. :  - 
Quinnipiac  Phosphate. 
Quinnipiac  Potato  Manure. 
Quinnipiac  Dry  Ground  Fish. 
Quinnipiac  Fish  and  Potash. 
Muriate  of  Potash. 
Sulphate  of  Potash. 
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*    List  of  Dealers  wfio  have  secured  Certificates^  etc.  —  Continued. 

3bn  G.  Jefifenls,  Worcester,  Mass. :  — 

Jefferds*  Aninud  Fertilizer. 

Jefferds'  Fioe-p'ound  Bone. 
rocker  Fertilizer  and  Chemical  Company,  Buffalo,  N.  Y.  :  — 

New  Eivat  Aminoniated  Superphosphate. 

Buffalo  Superphosphate,  No.  2. 

Special  Potato  Jtanure. 

Pure  C Ground  Bone.   * 

Ammoomted  Bone  Superphosphate. 

Potato,  !Iop  and  Tobacco  Phosphate. 

Queen  City  Phosphate. 

Vep^table  Boue  Superphosphate. 

AuiuioniiUiHl  Wheat  and  Corn  Phosphate. 
Mnes  E.  McGovero,  Lawrence,  Mass. :  — 

West  Andover  Market  Bone  Phosphate. 

Fine-ground  Hone.  ' 

mcriean  Manufacturing  Company,  Boston,  Mass.:  — 

The  Allen  Fertilizer. 
homas  Hersom  &  Co.,  New  Bedford,  Mass. :  — 

Fine-grouud  Bone. 

Meat  and  Bone* 
,  J.  Baker  &  Bro.,  New  York,  N.  Y. :  — 

A-  A,  Arnmoniated  Superphosphate. 

Pelican  Boue  Fc^rtilizer.  ] 

Potato  Manure.  ' 

;unroe,  Judsou  and  Stroup,  Oswego,  N.  Y. :  — 

Utileached  ^V^ood  Ashes. 
he  Ceo.  W.  Miles  Fertilizer  and  Oil  Company,  Milford,  Conn. :  — 

IX L  Aniiijouiated  Bone  Superphosphate. 

Fish  and  Pota&h. 
)9eph  Breck  &  Son,  Boston,  Mass.  : —  ; 

Br*.-ck'E*  Lavvu  atkd  Garden  Dressing.  I 

ational  Fertili-'.er  Company,  Bridgeport,  Conn. :—  | 

Chittenden*s  Complete  Fertilizer. 

Chittenden's  T  ish  and  Potash. 

Chittenden's  Universal  Phosphate. 

Ground  Bone, 
teams'  Fertilizer  Company,  New  York,  N.  Y. :  — 

Arnmoniated  Bone  Superphosphiite. 

American  Guano. 
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3.    List  of  Dealers  who  have  secured  Certificates^  etc.  — 

Davidge  Fertilizer  Company,  New  York,  N.  Y. :  — 
Potato  Manure. 
Vegetator. 
Special  Favorite. 

The  Le  Page  Company,  Boston,  Mass. :  — 
Red  Star  Brand  203  Fertilizer. 
Red  Star  Brand  Special  Potato  Fertilizer. 

William  Lavery,  Amesbury,  Mass. :  — 
Lavery's  Superphosphate. 
Steamed  Bone. 
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.Agricultural  Chemicals, 

Muriate  of  Potash, 

and  II.  sent  on  fh>m  Amherst,  Mass. ;  III.  sent  on  from  Concord,  Mass. ;  IV. 
and  y.  sent  on  from  Eastham,  Mass.] 


Pkr  Cent. 

I. 

11. 

III. 

IV. 

V. 

)isture  at  100°  C, . 

0.43 

1.90 

0.64 

2.97 

2.10 

tassium  oxide, 

60.97 

49.20 

49.68 

47.24 

49.20 

lorine,   .        . 

48.04 

53.00 

50.00 

38.83 

44.85 

soluble  matter. 

0.11 

0.11 

Trace. 

0.64 

0.42 

and  II.,  sulphate  of  potash  and  magnesia,  sent  on  from  Amherst,  Mass.;  III., 
alphate  of  potash,  sent  ou  from  Eastham ;  IV.,  sulphate  of  potash,  sent  on 
rom  Feeding  Hills.] 


Pbr  Cknt. 


1.            II. 

III. 

IV. 

>isture  at  100^  C,      .... 

14.70 

17.36 

8.26 

2.54 

ignesium  oxide, 

6.97 

7.02 

- 

10.88 

tassium  oxide, 

16.96 

29.48 

26.60 

24.90 

Iphuric  acid, 

32.97 

40.68 

41.96 

48.82 

soluble  matter, 

2.70 

1.47 

0.51 

2.67 

Nitrate  of  Soda. 

and  II.  sent  on  from  Amherst ;  III.  sent  on  from  Eastham ;  IT.  sent  on  from 

Concord.] 


Per  Cknt. 

I. 

11. 

III.               IV. 

)isture  at  100°  C,      .        .        .        . 

1.74 

1.50 

6.62 

1.30 

[iium  oxide, 

38.14 

33.63 

44.96 

- 

trogen, 

14.44 

15.46 

14.92 

15.48 

joluble  matter, 

Trace. 

0.10 

None. 

Trace. 
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Agricultural  Chemicala — Concluded* 


Sulphate  of  Ammonia, 
[Two  samples  from  Amherst.] 


Moisture  at  100°  C, 
Niti'ogen, 
Sulphuric  acid,     . 
Insoluble  matter, . 


5.     Analyses  of  Commercial  Fertilizers  and 
Substances  sent  on  for  Examination, 

Wood  Ashes, 

[I ,  II.   and  III.  sent  on  by  Geo.  A.  Tapley,  Revere,  Mass. ; 
Coolidge  Bros.,  South  Sadbarv,  Mass.] 


PbrCi 

I. 

II. 

Moisture  at  100*^  C ,      .... 

18.74 

12.25 

Calcium  oxide, 

28.24 

5.08 

Magnesium  oxide,         .... 

4.64 

0.27 

Ferric  oxide, 

1.10 

12.36 

Potassium  oxitle, 

5.94 

2.24 

Phosx^Iioric  acid, 

2.11 

0.46 

Insoluble  matter  (before  calcination},. 

10.52 

58.45 

Insoluble  matter  Cafter  calcination),   . 

8.31 

55.19 
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B.    AnaiyseSf  etc.  —  Continued. 

Wood  Ashes  (Four  Samples) . 
[Sent  on  by  Coolidge  Bioi.,  Sooth  Sndbory,  Mass.] 


Pbr  Cbmt. 

I. 

II. 

III. 

IV. 

oisture  at  100°  C,      .... 

1.59 

1.88 

1.66 

1.98 

ilcium  oxide,      .        •        .        .        . 

41.60 

39.89 

43.09 

40.89 

agnesium  oxide,         .... 

3.00 

4.41 

2.33 

3.85 

rric  oxide, 

0.84 

1.07 

0.69 

0.97 

tassium  oxide, 

6.96 

6.08 

5.44 

5.18 

losphoric  acid, 

1.23 

2.06 

1.17 

1.71 

soluble  matter  (before  calcination), . 

11.65 

15.87 

9.03 

12.17 

soluble  matter  (after  calcination),    . 

11.07 

12.96 

7.91 

1 

10.26 

Wood  AsTies, 

sent  on  by  H.  O.  Herrick,  Lawrence,  Mass. ;  II.  sent  on  by  James  Logan, 
IV^orcester,  Mas?. ;  III.  sent  on  by  Frank  Wheeler,  Concord,  Mass. ;  IV.  sent  on 
)y  Anson  Wheeler,  Concord,  Mass.] 


Jisture  at  100°  C  ,      , 

Iciam  oxide, 

ignesiura  oxitli3, 

rric  oxide, .        ,        , 

tassium  oxide,  ,        , 

osphoric  add,    , 

soluble  matter  (before  caloijiatioti), 

"^luble  matttn'  (after  caicination)  ^ 


j< 


9.12 

31J13 

3,n4 

I  Ail 

5,88 

2.07 

18,79 

15.07 


Pia  Ceat. 


It. 


7.28 

2-10 

12.80 

1K94 


15.  GO 
S2.8e 


IV. 


18.51 
31,07 


3,81       2.69 


5.11 

1,48 
16.59 

15,68 


5.84 
2.00 
8.67 
6.52- 


260  AGRICULTURAL  EXPERIMENT  STATK 


5.     Analyses^  etc, — Continued. 

Wood  Ashes 

[I.  from  Experiment  Station,  Amherst,  Mass. ;  II.  sent  on  by  C. 
Worcester,  Mass. ;  III.  sent  on  by  L.  F.  Priest,  Rock  Bottom,  M 
on  by  U.  F.  Cross,  Hingbam,  Mass.] 


Pbr  Cent 

I- 

II. 

I 

Moisture  at  KXP  C,      .        .        .        . 

15.07 

0.42 

15 

Calcium  oxide, 

31.09 

28.34 

34 

Magnesium  oxide,         .... 

3.34 

2.99 

3 

Ferric  oxide, 

- 

- 

Potassium  oxide, 

6.29 

8.72 

4 

Phosphoric  acid, 

1.37 

0.71 

1 

Insoluble  matter  (before  calcination), . 

18.20 

52.73 

12 

Insoluble  matter  (after  calcination),   . 

10.22 

27.73 

11 

Wood  Ashes. 

fl.  and  II.  sent  on  by  W.  L.  Hubbard,  Sunderland,  Mass. ;  III.  sex 
Faxon,  Quincy,  Mass. ;  IV.  sent  on  by  F.  H.  Williams,  Sunderla 


Pkb  Ck>t 

I. 

II.          II 

Moisture  at  100^  C 

22.29 

20.91 

4 

Calcium  oxide, 

32.32 

29.97 

32 

Magnesium  oxide,        .... 

3.14 

3.04 

4 

Ferric  oxide, 

1.05 

1.24 

1 

Potassium  oxide, 

4.27 

5.64 

6 

Phosphoric  acid, 

1.47 

1.32 

1 

Insoluble  matter  (before  calcination), . 

14.75 

12.13 

15 

Insoluble  matter  (after  calcination),    . 

11.52 

10.33 

13 

*n^ 
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5.     Analyses^  etc.  —  Continued. 


Wood  Ashes, 

and  n.  sent  on  by  C  F  Clark,  Granby,  Mass.;  III.  sent  on  by  L.  B.  Smith, 
Eastbam,  Mass. ;  IV-  sent  on  by  J.  D.  W.  French,  North  Andover,  Mass.] 


Per  Cent. 

I. 

II. 

ni. 

IV. 

Disture  at  100°  C,      .        .        .        . 

15.37 

13.17 

U.08 

14.52 

ilcium  oxide, 

35.28 

32.82 

35.16 

34.02 

agnesium  oxide,         .        ,        . 

3.24 

3.50 

2.79 

3.79 

rric  oxide, 

1.62 

2.80 

0.93 

0.94 

>tassium  oxide, 

7.73 

6.86 

4.16 

5.88 

losphoric  acid, 

0.78 

0.79 

1.69 

2.37 

soluble  matter  (before  calcination), . 

7.56 

11.10 

13.57 

11.49 

soluble  matter  (after  calcination),    . 

6.80 

8.73 

11.32 

9.64 

Wood  Ashes. 

sent  on  by  F.  F.  O'Neil,  North  Sudbury,  Mass. ;  II.  sent  on  by  Jonathan  Ames, 
South  Lincoln,  Mass. ;  III.  sent  on  by  F.  C.  Davis,  East  Longmeadow,  Mass. ; 
rv.  sent  on  by  B.  W.  Brown  Concord,  Mass.] 


Pkr  Cbnt. 


III.       I        IV. 


oisture  at  100°  C,      .... 

12.88 

2.31 

21.39 

12.70 

ilcium  oxide, 

35.41 

32.82 

28.01 

32.67 

agnesium  oxide,         .... 

2.75 

5.34 

2.86 

2.64 

'rric  oxide, 

1.65 

1.71 

1.64 

1.16 

^tassium  oxide, 

6.17 

6.53 

4.60 

5.22 

losphoric  acid, 

1.83 

2.29 

2.21 

1.40 

soluble  matter  (before  calcination), . 

12.69 

20.46 

13.66 

24.81 

soluble  matter  (after  calcination),    . 

11.60 

16.20 

12.37 

17.41 

« 


1     ^ 
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B.    Analysesy  etc.  —  ContinuccL 

Wood  Ashes. 

[I.  MDt  on  bj  El^ah  Bndstreet,  Danvera,  Mass. ;  II.  sent  on  by 
Campello,  Mass. ;  III.  sent  on  by  C.  E.  Adams,  South  Framing! 
sent  on  by  Thomas  Roche,  Sonth  Deerfield,  Mass.] 


I. 


Moisture  at  100^  C, 

Calcium  oxide, 

Magnesium  oxide. 

Ferric  oxide, . 

Potassium  oxide,  . 

Phosphoric  acid,    . 

Insoluble  matter  (before  calcination). 

Insoluble  matter  (after  calcination). 


12.33 
34.10 

2.64 

0.98 
10.80 

1.06 
20.04 

7.54 


Fee  Ci 


II. 


10.24 
37.89 
2.70 
0.85 
6.70 
1.60 
9.84 
8.54 


•11 


Cotton-hull  Ashes. 
[Sent  on  by  W.  L.  Boatwell,  Leverett,  Mass.] 

Moisture  at  100°  C, 

Calcium  oxide. 

Magnesium  oxide, . 

Potassium  oxide,   . 

Phosphoric  acid,    . 

Insoluble  matter  (before  calcination). 

Insoluble  matter  (after  calcination). 


ii 


891-] 


PUBLIC  DOCUMENT  — No.  33. 


263 


6.    Analyses^  etc,  —  Conrinued. 

Saltpetre  Waste. 

I.  sent  on  from  the  American  Powder  Mills,  Acton,  Mass.;  IL  sent*  on  by  Cool- 
idge  Bros.,  Soatb  Sadbarj,  Mass. ;  III.  sent  on  by  L.  B.  Smitb,  Baire,  Mass  ] 


[oisture  at  100°  C,      .        .        .        . 

ialcium  oxide, 

[agnesium  oxide,         •        .        .        . 

odium  oxide, 

otassium  oxide  (4}  cents  per  x>ound), 

ulphuric  acid, 

hlorine,        .... 

itrogen  (17  cents  per  pound), 

isolul>le  matter,  . 

aluation  \}qt  ton, . 


Pkr  Ckkt. 


I. 


5.19 

0.47 

0.27 

36.82 

15.04 

1.02 

53.50 

1.90 

Ti'ace. 

120  00 


II. 


0.38 
0.84 
0.05 

49.37 
2.55 
0.81 

58.00 

0.65 

Trace. 

14  11 


III. 


4.82 
0.85 
0.25 

50.07 
1.55 
1.30 

57.04 
0.52 
0.09 

13  17 


Refuse  from  Glue  FaxUory. 

[Sent  on  by  Chas.  A.  Newhall,  Lynn,  Mass.] 

Per  Cent. 

[oisture  at  100°  C, 43.06 

rganic  and  volatile  matter, .71.02 

sh 28.98 

hosphoric  acid, 0.217 

itrogen, :        .        .      7.82 

isoluble  matter,  •        .        •        • 18.65 


I 
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5,     Analyses^  etc.  —  Continued. 

Fish  Chum. 
[Two  samples,  sent  on  by  L.  B.  Smith,  Eastham,  Ma 


Moisture  at  100®  C  ,     . 
Organic  and  volatile  matter, 
Total  phosphoric  acid, 
Soluble  phosphoric  acid. 
Reverted  phosphoric  acid,    . 
Insoluble  phosphoric  acid,  . 
Nitrogen,      .        .        .        . 
Insoluble  matter, . 


Dry  Ground  Fish. 

[I.  sent  on  by  8.  8.  Dwlght,  Uatfleld,  Masa.;  XL  sent  on  by 
Hatfield,  Mass. ;  III.  sent  on  by  Thaddeus  Graves,  Hatfield 


Pkr 

I. 

iloisture  at  100°  C,      . 

Ash 

Total  phosphoric  acid,  . 

Soluble  phosphoric  acid, 

Reverted  phosphoric  aci»l,    . 

Insoluble  phosphoric  acid, 

Kitrogen, 

Insoluble  matter,  .        .        , 

9.65 
22.40 
6.88 
0.49 
3.06 
3.33 
9.50 
1.92 

2 
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3.     Analyses^  etc, — Continued. 

Bloody  Meat  and  Bone. 

[Sent  on  bj  Isaac  Madill,  Lexington,  Biass.] 

Per  Cent. 

iroisture  at  100^  C. 7.87 

ish 20.63 

Calcium  oxHe 10.33 

?lio5plioric  aciil, 8.29 

S'itrojren 5.84 

JisoUible  matter ,        ,         .        •        .  0.48 

Ghround  Bone, 

[L  scut  oa  bj  B-  H.  Smith,  Northborongh,  Mass. ;  II.  sent  on  by  the  Hargrare 
MouitfacturiTig  Company,  Fall  River,.  Mass. ;  III.  sent  on  by  Anson  Wheeler, 
Concord,  Mnss. ;  IV.  sent  on  by  A.  W.  Oreen,  Carlton,  Mass  ;  V.  sent  on  by  L.  B. 
Smith,  Eastbam,  Ma«s.J 

Mechanical  Analyses. 


Per  Cknt. 

I.        1       II. 

1 

III.             IV.               V. 

fine,  smaller  than  ^  inch, 

"me  medium,  smaller  than  ^ 
meh,       ..... 

Meilluni.  smaller  than  ^  inch, 

CoarFer  than  ^  inch. 

36.83 

36.86 

24.58 

1.73 

46.87 

37.23 

11.80 

4.10 

- 

42.43 

28.43 

21.12 

8.02 

6.14 

25.89 
28.17 
40.30 

100.00 

100.00 

- 

100.00 

100.00 

Chemical  Analyses. 


Pjcn  Ckkt. 

I. 

n. 

in. 

ly. 

v. 

Moisture  at  100"  C^ 

4.51 

8.2i> 

ft.U 

8.21 

8.25 

Ash 

56.83 

fi".21 

50.71 

m.m 

57.63 

Total  phosphoric  iicid, 

22.  ns 

an. 72 

18,17 

ilA)7 

16,64 

Soluble  phospliorie  acid, . 

0,U 

o,:u 

4,14 

0»50 

0,14 

Reverted  phosphoric  acid. 

5/70 

2.7H 

8.77 

3.61 

0.35 

Insoluble  phosphoric  at' id, 

1*L8:> 

23J)0 

5,26 

13,50 

16.35 

Nitrogen,  .        .        .        ,        - 

s.sn 

2.78 

2-78 

2.72 

3.42 

Insoluble  mutter, 

1-4S 

0.65 

1.02 

0-3i> 

1,29 
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6.    Analyses^  etc.  —  Continaed. 

Bones  boiled  in  Potash. 
[Sent  on  from  South  Framingham,  Mass.] 

Moisture  at  100°  C 

Organic  and  volatile  matter, 

Total  phosphoric  acid, 

Soluble  phosphoric  acid, 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  acid, 

Potassium  oxide, 

Nitrogen, 

Insoluble  matter, 

Starch  Waste. 
[Sent  on  from  Rubber  Factory,  Hudson,  Mass.] 

Moisture  at  100°  C 

Ash, 

Nitrogen, 


^^ Sludge"  from  Worcester  Sewage  Precipitating 
[Sent  on  by  J.  O.  Jefferds,  Worcester,  Mass.] 


A 

Rccei 

Moisture  at  100°  C,     . 

1 

1     88 

Organic  and  volatile  matter, 

90 

Calcium  oxide,     . 

1 

Magnesium  oxide. 

1       ^ 

FeiTic  and  aluminic  oxides, 

6 

Potassium  oxide,  . 

0 

Phosphoric  acid,  .        • 

0 

Nitrogen, 

0 

Insoluble,      .... 

0 

Valuation  per  ton, 

fo 
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5.     AncUyseSj  etc.  —  Continued. 


Tankage, 
[Sent  on  by  the  Bowker  Fertilizer  Company,  Boston,  Mass.] 

oisture  at  100^  C, 
3tal  phosphoric  acid,  . 
railable  phosphoric  acid, 
isoluble  phosphoric  acid, 
it  (ether  extract), 


Per  Cent. 

2.17 

12.79 

6.01 

6.78 

19.19 


Florida  Phosphate  Rock. 

.,  II.  and  III.  8ent  on  from   Boston,  Maas. ;    IV.,  Y.  and  YI.  sent   on   by 
See.  Frost,  Mandarin,  Fla.;  YII.  sent  on  by  M.  D.  Brooks,  Fort  Meade,  Fla.] 


Number. 

Moisture 
at  100'  C. 

Phosphoric 
Add. 

Calcium 
Oxide. 

Ferric  and 
Aluminic 
Oxides. 

Insoluble 
ilatter. 

I.,      .... 

1.43 

33.33 

44.16 

1.31 

4.65 

[I., 

1.18 

27.07 

37.57 

2.59 

21.96 

ii.. 

5.47 

6.95 

12.36 

4.07 

53.61 

v^. 

1.23 

18.40 

17.14 

6.17 

54.74 

^\ 

1.06 

27.42 

28.08 

7.43 

34.00 

I, 

10.79 

2.02 

0.55 

- 

71.32 

11., 

13.62 

22.42 

28.06 

9.46 

23.30 

Phosphatic  Fertilizers. 

;  plain  BDperpbosphatc,  sent  on  by  Anson  Wheeler,  Concora,  Mass. ;  II.,  dis- 
solved bone-black,  sent  on  by  Anson  \Vbeeler,  Concord,  Mass.;  III.,  dissolTcd 
tx>ne-black,  sent  on  from  Amherst,  Mass. ;  I Y.,  acid  phosphate,  sent  on  by  L.  B. 
Smith,  Eastham,  Mass. ;  Y.,  German  phosphatic  slag,  sent  on  from  Amherst,  Mass.] 


Per  Cent. 

t.         I       IL 

HL 

IT. 

T, 

Oisture  at  100^  C.,. 

10.43     10.26 

20.07 

10.39 

0.47 

)tal  phosphoric  acid,      . 

16.55     16.77 

17.35 

13.45 

19.04 

>luble  phosphoric  acid, . 

10.87  1  13.92 

14.80 

10.17 

- 

averted  phosphoric  acid, 

1.92  1     1.29 

2.28 

2.26 

- 

isoluble  phosphoric  acid. 

3.76       1.56 

0.27 

1.02 

- 

ilciuni  oxide, .... 

Not '  determ 

ined. 

- 

46.47 

soluble  matter. 

7.42 

4.28 

2.13 

10.39 

4.39 

n 
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5*     Analyses^  etc,  —  Continaed. 

Hen  Manure, 
[Sent  on  by  A.  F.  Hunter,  South  Natick,  Mass.] 

ItMstaro  at  100^  C, 

Ailif       .       ■       •       •       •       •       •       .  •     . 

Calcium  oxride, 

Jlxigmisium  o!dtlei 

FoUis;!$iiini  rixide,    ........ 

Sulpbuw  ain*l  (SO3), 

Phoaphorio  mhl, 

Nitrogni, 

lusolublu  matter. 


I 


i 


Jute   Waste, 
[Sent  on  by  J.  H.  Easterbrook,  Dudley,  Mass.] 

Moiiture  afe  100^  C, 

potassium  oxitle  (4 J  cents  per  pound), 
Phosphorie  add  (f)  cents  per  pound),  . 

Kitrog-t'n  (10  cents  per  pound), 

YaJ nation  per  ton, 


ffl 


Shelled  Com^  damaged  by  Fire  and   Wdtef 

[Synt  on  by  Chas.  I.  Pierce,  West  Northfield,  Mass.] 

Slaistnri*  Ht  ion-  C 

Dty  in^Uor 

Analysis  of  Dry  Matter, 

Cmilu  asb, 

**      eellnlose, 

"      fat . 

♦*      j^rntojn  {nitrogenous  matter), 

Non-nitrogen  on  a  extract  matter, 


Fertilizing  Constituents  of  the  Above, 


Moisture  at  100^^  C 
Ash,       . 
Plujsphoric  afid, 
Potaasiuni  oxido. 
Nitrogen, 
Tustiluble  matter, 
Val nation  per  ton. 
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J.     Analyses^  etc.  —  Continaed. 

Buckwheat  HxdU, 

{Seat  on  by  £.  L.  Smith,  South  Schodack,  N.  Y.] 

Per  Cent 

oistnrs  at  100^  C  ,       » 11.900 

Llchim  oxide, 0.247 

agnesiuni  oxide,         t        .        •        • 0.236 

!nic  oxide, 0.020 

itn.-s^iam  oxide, 0.521 

Kjsphonc  acid, 0.073 

tro^en 0.490 

soluble  matter, 0.066 


Sea  Weed, 
[Sent  on  by  D.  C.  Potter,  FahrhaTen,  Mass.] 

Per  Cent. 

Di^tiire  at  100^^  a, 16.260 

ildum  oxide,       ..........  2.061 

agneslum  oxide, 1.175 

idiiim  oxide 3.529 

ttik^smm  oxido, 0.785 

losphorit;  acid, 0.191 

trogen, 4.250 

isoluble  matter, 5.525 


Mesiduum  from  Soft  Coed. 
[S«nt  on  by  B.  N.  Farren,  Montague  City,  Mass.] 

oistiire  at  100°  C, 

ikiuDi  oxide»       • 

lignesitmi  oxide, 

rric  oxide, . 

iiminic  oxide,     ♦ 

►ta.ssiiim  oxide,    . 

MHipiiorie  add,    . 

soluble  matter  {before  calcination), 

soluble  matter  (after  calcination). 


Per  Cent. 
2.63 
1.38 
0.45 
6.02 
2.71 
0.20 
0.47 
88.09 
72.38 
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a,     Anahfses^  etc.  —  Continaed. 

'*  Vegetable  Ivory.'' 

[Sent  on  by  Moses  Field,  Longmeadow,  Mass.] 

Moisture  at  100°  C,      .        , 

Organ !e  t\ud  volatile  matter, 

Ash,       ,        .        .        * 

Caldam  oxide* 

^[a^esium  oxide,  .**..,. 

Ferric  oxide 

Sodium  oxide,  .  *  i  .  .  .  .  . 
Pfilaiisiiim  oxide,  ..•■.... 
Phrisphoric  [u.*id,    ♦*•■..., 

Xitrrfg^en, 

Silicitr  iU'id, 

Insolublt!  matter,  .,....., 


Coifictntrattd  Flower  Food. 

[Sent  on  fh>ni  Springfield,  Mass.] 

Moisture  at  lorp  Cm 

rhosplinrir  aeid,    , 
Lini^, 

Siilpliurie  aald, 
Potassium  oxid<\  . 
Sodium  oxuie, 
Kitrog'en  in  organit;  mcitUT, 
Nitrogen  in  nitrates, 
InsolubJe  matter,  . 


'*  Flora  Ftto." 

[Seni  on  from  Amherst,  Mass.] 

Moisture  at  HXr^  C' ,      . 
Solid:^^    ,        .        .        . 
Ferriu  and  altnuinia  oxides, 
Cakiuiu  o\ide,       .         , 
Magnesium  oxide,         , 
Potiisaiimi  oxide,  . 
Sodium  oxiilo, 
PlTosphorie  acid,    ,         ♦ 
Siilplmric  acid, 
Clilonae, 
Nitrogen  J 
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5*     Analyses^  etc.  —  Concluded. 

Compound  Fertilizers, 

.  sent  on  b V  C.  A.  Barttett,  Worcester,  Mass  ;  II.  sent  on  by  Ebed  L.  Ripley, 
Hlngbam,  Miiss. ;  lit.  scat  on  by  A.  L.  Ames,  Peabody,  Mass.;  IV.  and  V.  sent  on 
by  A,  E,  Belder,  ^orth  Had  ley,  Bilass.] 


Put  Ckmt. 

I. 

II. 

iir. 

IV. 

V. 

oisture  at  100^^  C  * 

3.64 

4.41 

10.70 

14.29 

9.26 

ih 

37.69 

34.28 

- 

56.28 

50.07 

oUil  phosphoric  acid, 

14.12 

14.70 

10.55 

12.04 

7.39 

>luhle  phoephodc  acid,  .   .    . 

1.41 

0.58 

5.69 

7.27 

5.27 

Dverted  phosphoric  acid, 

7.46 

6.84 

3.66 

3.41 

0.24 

soluble  phosphoric  acid, 

5.25 

7.28 

1.20 

1.36 

1.88 

jtassLum  oxide, 

.0.07 

0.46 

0.96 

4.39 

7.30 

itrogen,    .                  .        .         . 

4.84 

6.18 

3.77 

4.58 

5.10 

isoluble  matter. 

0.55 

0.49 

1.29 

0.72 

0.82 

Compound  Fertilizers, 

*  pent  on  hy  J,  M.  Bticman,  Lowell,  Mass.;  II.  sent  on  by  Joseph  Breck  &  Sons, 
Boiiton,  MitM^i  HI.  tGT)t  on  by  A.F.Crocker,  North  Amherst,  Mass. ;  IV.  and 
V.  flent  on  by  L.  R.  Smith.  Eastham.  Mass.] 


] 

E*EI|  ClUfT. 

L. 

n. 

O.lti 

IV.             V. 

oisture  at  100°  C,  . 

8.99 

U-01 

11.51  15.81 

sh 

51.46 

71,33 

61,27 

84.53   72.59 

otil  p  bos  phone;  acid, 

14.57 

8.47 

U.S9 

0-67    L0.23 

:)hible  phosphoric  acid^   . 

6.54 

2.64 

5.38 

- 

4.54 

everted  phosphoric  acid, 

5.R3 

4.38 

3,7H 

0.50 

4.32 

isoliible  phosphoric  acid, 

2.20 

1,45 

5.73 

0.17 

!,37 

otossium  oxide, 

2.26 

3.81 

3.24 

9.67 

3,71 

itrogen, 

3.1)7 

3.88 

2.3(1 

4,m : 

1.84 

jBoluble  matter. 

0-83 

4.31  , 

4,90 

1.74 

L . . — , 

7.41 

1 
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Methods  of  Fertilizer  AncUysis. 

Preparation  of  Sample.  — The  entire  available 
spread  upon  a  smooth,  hard  surface,  and  intimat 
without  grinding,  all  lumps  being  broken  up  with 
Unnecessary  loss  or  gain  of  moisture  is  to  be 
Moisture:  dry  2  grams  in  the  air-bath  at  100  to  ] 
a  constant  weight. 

1 .  Total  Phosphoric  Acid.  —  Weigh  out  2  grams 
num  crucible,  and  destroy  the  organic  matter  b; 
burning  in  a  muffle.  Weigh  when  cool,  to  determin 
ganic  and  volatile  matter/*  Digest  the  crucible  an 
with  dilute  hydrochloric  acid,  until  the  solution  o\ 
is  complete.  Filter,  and  evaporate  the  filtrate  t< 
dryness.  The  '*  insoluble  matter  "  on  the  filter  is  1 
weighed.  The  residue  left  from  the  evaporation  i 
with  dilute  nitric  acid,  if  the  molybdic  method  is 
lowed,  but  with  hydrochloric  acid  if  method  (2)  is 
The  solution  after  filtering  is  made  up  to  a  volu 
cubic  centimetres  with  distilled  water. 

(1)  The  molybdic  method:  25  cubic  centimet 
solution  are  digested  in  a  water-bath  at  65°  C.  fi 
two  hours,  with  an  excess  of  molybdic  solution, 
cipitate  is  brought  upon  a  filter,  and  washed  \^ 
containing  a  little  molybdic  solution.  It  is  then  d 
ammonia  water,  the  solution  nearly  neutralized  w 
chloric  acid,  and  magnesia  mixture  added  slowly, 
stant  stirring.  The  precipitate  is  allowed  to  sta 
three  hours,  when  it  is  filtered  through  a.Gooct 
washed  with  dilute  ammonia,  ignited  and  weiighed 

(2)  The  following  method  is  occasionally  emph 
phosphates  of  iron  and  alumina  are  present  in  sm 
ties  only  :  To  50  cubic  centimetres  of  the  hydroci 
solution  add  ammonia  in  slight  excess.  After  i 
few  minutes,  acidify  with  acetic  acid,  and  filter  off 
phates  of  iron  and  alumina,  washing  carefully  w 
To  the  filtrate  add  sufficient  oxalate  of  ammonia  1 
tate  all  the  lime  ;  digest  for  several  hours  at  a  te 
below  boiling,  and  filter  through  double  filters  w 
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reviously  been  washed  with  oxalate  of  ammonia,  washing 
ioroughly  with  water.  Dissolve  the  phosphates  of  iron  and 
lumina  on  the  filter  with  warm  dilute  hydrochloric  acid,  and 
ash  into  a  beaker  containing  a  small  quantity  of  powdered 
irtaric  acid.  When  the  latter  has  gone  into  solution,  mix 
ith  the  filtrate  from  the  oxalate  of  ammonia.  The  phos- 
boric  acid  is  precipitated  with  magnesia  mixture,  and 
eated  as  in  (1). 

Soluble  phosphoric  acid :  Weigh  out  2  grams  into  a 
3aker,  cover  with  10  to  15  cubic  centimetres  of  water,  and 
low  it  to  stand  for  fifteen  minutes,  stirring  three  times  at 
[ual  intervals.  Decant  the  solution  through  a  filter  into  a 
raduated  cylinder.  Add  another  like  quantity  of  water, 
id  let  it  stand  fifteen  minutes  more,  stirring  b,s  before, 
ilter  the  solution  into  the  cylinder,  and  wash  the  residue  on 
le  filter  until  the  filtrate  amounts  to  200  cubic  centimetres, 
be  phosphoric  acid  is  determined  in  an  aliquot  part  of  the 
^lution  as  under  total  phosphoric  acid. 
Insoluble  phosphoric  acid :  Add  100  cubic  centimetres  of 
jutral  ammonia  citrate  (sp.gr.  1.09)  to  the  beaker  in  which 
e  digestion  with  water  has  been  made.  Put  in  a  water- 
ith  and  heat  to  65°  C.  Drop  in  the  filter  containing  the 
sidue  from  the  above  operation,  and  digest  for  thirty 
inutes,  stirring  every  five  minutes.  Filter  and  wash 
oroughly,  using  the  suction  pump.  Dry,  and  burn.  The 
h  is  then  treated  as  under  total  phosphoric  acid. 
Reverted  phosphoric  acid :  The  sum  of  the  soluble  and 
soluble  subtracted  from  the  total  gives  the  reverted  or 
i^te-soluble  phosphoric  acid. 

Reagents :  The  i*eagents  used  in  the  estimation  of  phos- 
oric  acid  are  prepared  according  to  directions  given  in  the 
Proceedings  of  the  Association  of  Official  Agricultural 
lemists,"  1889,  pages  225  and  226. 

For  ammonium  citrate,  370  grams  of  citric  acid  are  dis- 
Ived  in  1,500  cubic  centimetres  of  water,  nearly  neutralized 
th  crushed  carbonate  of  ammonia,  heated  to  expel  carbonic 
id,  ex!n  tly  neutralized  with  ammonia,  and  brought  to  a 
Bcifi<:  jrriivity  of  1.09. 

The  oiolylKlic  sohition  is  prepared  by  dissolving  100  grams 
raolylHlic  ueid   in  417  cubic  centimetres  of  ammonia  of 
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specific  gravity  .96,  Pourthiji  solution  into  1,2. 
timetres  of  nitric  acid  of  specific  gravity  1-20, 
warm  place  for  several  days,  or  until  a  portic 
40^  C-  deposits  no  yellow  precipitate. 

The  magnesia  mixture  is  prepared  by  dis 
grams  of  crystallized  mague^iam  chloride  and  : 
atnmonitim  chloride  in  700  cubic  centimetres  of 
spec i He  ;!rravity  ,i*6,  and  bringhig  to  a  volume  of 

5.  Meihofh  of  Deierfnimng  Nitrogen.  —  1 
and  soda-lime  methods  recommended  by  the  A 
Official  Agricultural  Chemists,  in  their  **  Proceed 
pages  218  to  221,  are  employed,  with  occabi 
analyses  by  the  absolute  cupric  oxide  mode. 

3.  Method  for  Determhunrf  Potash .  —  We: 
grams  of  the  material  in  a  phitinum  erucibl 
thoroughly  at  a  temperature  just  below  red  h 
for  several  hours  with  very  dilute  hydrochloric 
water-bath.  Filter  into  a  graduated  cylinder^  i 
to  2 Of)  culjie  centimetres.  Take  50  cubic  ceu 
each  test.  Warm,  and  add,  in  small  quantities 
excess*  of  barium  hydrate.  Digest  for  one  or  t\i 
temperature  of  70  to  110°  C,  filter,  washing  ci 
add  to  the  filtrate  a  few  drops  of  ammonium  1 
enough  ammonium  carbonate  to  precipitate  tl 
barium  hydrate.  Filter,  and  bring  the  hltrate  t< 
the  water-bath  in  a  platinum  dish.  Heat  can 
covered  platinum  dish  at  a  temperature  just  bel 
until  coraptiunds  of  ammonia  cease  to  come  o: 
the  rciiidue  in  water,  liltering  if  necessary, 
excess  of  platinum  tetrachloride.  Evaporate  ti 
the  water-but h,  add  a  small  fjuanlity  of  80  per  c 
and  allow  it  to  stand  for  a  few  hours.  Filtc 
Ciooch  crucible,  washing  with  alcohol,  dry,  an 
iilter  through  papei",  wash  as  l)efor«,  dry,  an 
potassium  pint  in  ic  chloride  upon  a  weighed  ' 
with  a  ctimelVhair  brush,  and  weigh.  If  very 
double  salt  is  washed  with  the  strong  solution  o 
chloride,  saturated  with  potassium  platinic 
recommended  in  the  ^*  Proceedings  of  the  Ai 
Official  Agricultural  Chemists,"  1889,  page  223 
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6.     Miscellaneous  Analyses. 
{Insecticides). 

Paris  Oreen. 
[Sent  on  from  Amberat,  Mass.] 


Pk»  Cjcht. 


isture  at  100°  C, 
^per  oxide, 
ienious  oxide,   . 
oluble  matter,  . 
5tic  acid,   . 


isture  at  100°  C. 

cium  oxide, 

ipev  oxide, 

phuric  acid, 

phur, 

oluble  matter. 


StUphatine, 
[Sent  on  from  Amherst,  Mms.] 


Per  Cent. 

1.40 
18.60 

2.61 

4.73 
48.28 

1.63 


Death  to  Rose  Bugs. 

[Sent  on  from  Amh^st,  Mass.] 

Per  Cent. 

isture  at  100^  C, 2.96 

1 64.14 

cium  oxide, 17.76 

^peroxide,         .        .      " 1.06 

phuric  acid, 4.35 

phur, 34.63 

oluble  matter, 0.49 
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6.     Miscellaneous  Analyses  —  Conclu< 

Prof.  De  Chaff's  Bug  Destroyer. 

[Sent  on  from  Amherst,  Mass.] 

Moisture  at  100°  C, 

Residue  from  evaporation, 

Mercury, 

Chlorine, 

Sulphuric  acid, 

Aluminic  oxide, 

Potassium  oxide, 


Tobacco  Liquor. 

[I.  sent  on  by  Franklin  Crocker,  Hyannis,  Mass. ;  II.  made  at  i 
stems  treated  for  two  days  with  warm  water  gare  13.5  on 


'  i 

m 


•  * 


Specific  gravity, 1.^ 

Moisture  at  100°  C, 37. 


Ash,       .... 
Nitrogen,  total,     . ' 
Nitrogen  as  nitrates,     . 
Nicotine,        .        .        .        , 
Ferric  and  aluminic  oxides, 
Calcium  oxide. 
Magnesium  oxide, 
Phosphoric  acid,    . 
Sodium  oxide, 
Potassium  oxide,  . 
Insoluble  matter,  . 


19, 
2. 
0. 


0. 
3. 
2. 
0. 
0. 
6. 
Tr 
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II.    Analyses  of  Water  sent  on  for  Examination. 

[Parts  per  million.] 


4 

a 

< 

"5 

n 
13 

•< 

a 

< 

ll 

i 

6 

k 

1 

1 

1 

^ 

Locality. 

.06 

.120 

3.00 

32.00 

24.00 

1.95 

- 

Amherst. 

.02 

.140 

6.00 

90.00 

58.00 

2.60 

None. 

Amherst. 

.02 

.040 

Trace. 

44.00 

20.00 

.79 

None. 

Rutland. 

None. 

.03 

52.00 

194.00 

70.00 

3.61 

None. 

North  Hadley. 

.02 

.03 

14.00 

170.00 

90.00 

814 

None. 

Soathbrldge. 

i      .016 

.070 

32.00 

224.00 

84.00 

2.60 

None. 

Amherst. 

1 

.60 

.12 

10.00 

58.00 

16.00 

1.69 

None. 

Oilbertville. 

.02 

.04 

16.00 

162.00 

76.00 

3.25 

None. 

Northborough. 

.02 

.03 

8.00 

96.00 

16.00 

1.27 

None. 

Amherst. 

!       -20 

.04 

12.00 

92.00 

48.00 

1.95 

None. 

GUbertville. 

.18 

.04 

12.00 

74.00 

40.00 

1.95 

None. 

Oilbertville. 

.08 

.12 

24.00 

130.00 

62.00 

3.51 

- 

Foxborongh. 

Trace. 

.04 

16.00 

102.00 

46.00 

3.25 

None. 

Soathbridge. 

.20 

.18 

32.00 

378.00 

150.00 

- 

- 

Amherst. 

j       .01 

.07 

Trace. 

82.00 

14.00 

.79 

- 

Westhampton. 

.03 

.14 

Trace. 

60.00 

8.00 

.63 

Nonft. 

West  Farms. 

.16 

.06 

20.00 

160.00 

30.00 

2.99 

- 

North  Amherst. 

.16 

.32 

6.00 

134.00 

36.00 

1.27 

- 

South  Gardner. 

1       .25 

.30 

4.00 

- 

- 

- 

- 

Amherst. 

.08 

.06 

10.00 

320.00 

210.00 

11.35 

- 

Rome,  N.  Y. 

None. 

.08 

16.00 

168.00 

28.00 

2.60 

- 

North  Amherst. 

i      .04 

i 

.20 

18.00 

178.00 

98.00 

3.77 

None. 

Amherst. 

Trace. 

.04 

14.00 

102  00 

92.00 

1.56 

Present. 

Amherst. 

,      -^ 

.48 

6.00 

110.00 

10.00 

2.99 

- 

Northborongh. 

i       .06 

.10 

22.00 

274  00 

104.00 

6.71 

None. 

South  Deerfield. 

j  Trace. 

.04 

10.00 

160.00 

40.00 

2.86 

- 

Amherst. 

1      .13 

i 

.12 

8.00 

144.00 

44.00 

1.43 

None. 

Ashby. 

1      .03 

.04 

8.00 

124.00 

24.00 

4.16 

None. 

SunderUnd. 

Trace. 

.02 

28.00 

144.00 

14.00 

5.00 

Present. 

Amherst. 

i 
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% 


AncUy 

ses  of  Water" 

-Continned. 

j 

i 

1 

1 

if 

< 

i 

6 

1 

s 

ii 

S3 

, 

30, 

None. 

.06 

20.00 

180.00 

60.00 

3.38 

None. 

Ro 

81. 

Trace. 

.24 

10.00 

210.00 

60.00 

4.71 

- 

Sa 

82, 

.24 

15.36 

12.00 

64.00 

20.00 

1.95 

- 

Sa 

83. 

.04 

.20 

8.00 

110.00 

14.00 

2.08 

- 

An 

34. 

None. 

.04 

12.00 

170.00 

70.00 

8.77 

None. 

An 

36, 

.01 

.06 

6.00 

162.00 

30.00 

8.14 

None. 

So 

36. 

.72 

.66 

6.00 

154.00 

76.00 

8.61 

- 

Lil 

37, 

None. 

.036 

6.00 

62.00 

40.00 

2.08 

Present. 

An 

38, 

.01 

.135 

34.00 

202.00 

100.00 

2.73 

- 

Efl 

30, 

.06 

.628 

10.00 

124.00 

98.00 

3.26 

- 

Ai 

40, 

1.12 

8.84 

28.00 

460.00 

216.00 

6.86 

None. 

Ae 

41, 

.04 

.104 

14.00 

180.00 

54.00 

3.26 

None. 

Ae 

42, 

.072 

.10 

8.00 

126.00 

90.00 

3.25 

None. 

Su 

43, 

.276 

.172 

4.00 

60.00 

38.00 

2.60 

- 

Nc 

44, 

.128 

.196 

16.00 

150.00 

74.00 

1.69 

None. 

W 

46, 

.104 

.152 

4.00 

84.00 

16.00 

.32 

Present. 

W( 

46, 

•  .10 

.112 

68.00 

392.00 

122.00 

5.71 

None. 

w 

47, 

.084 

.128 

16.00 

150.00 

44.00 

1.69 

None. 

w 

48, 

.08 

.196 

70.00 

420.00 

164.00 

6.00 

None. 

Ac 

49, 

.068 

.120 

22.00 

124.00 

64.00 

1.27 

- 

Gl 

60, 

.37 

.21 

12.00 

68.00 

28.00 

1.95 

None. 

W 

51, 

.022 

.068 

20.00 

204.00 

120.00 

3.90 

None. 

Ai 

62, 

1.55 

.40 

32.00 

314.00 

118.00 

3.90, 

Present. 

Ai 

63, 

.064 

.176 

60.00 

352.00 

168.00 

3.51 

Present. 

Ai 

64, 

.140 

.180 

76.00 

458.00 

150.00 

9.57 

Present. 

Ac 

56, 

.088 

.080 

12.00 

92.00 

78.00 

1.95 

None. 

Ba 

66, 

.060 

.044 

16.00 

156.00 

66.00 

2.60 

None. 

Ba 

67, 

.084 

.092 

Trace. 

62.00 

44.00 

.48 

None. 

Br 

68, 

.076 

.108 

4.00 

32.00 

20.00 

.32 

None. 

Br 

69, 

.100 

.248 

36.00 

110.00 

10.00 

1.95 

None. 

fir 
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Analyses  of  Water  —  Concluded. 


i 

1 

< 

a 

-< 

1   4 

5  a 

1 

9 

i 

a 

1 

i 

•a 

■   S 

LocaUty. 

60. 

.08 

.226 

14.00 

106.00 

40.00 

2.47 

None. 

Lererett. 

61, 

Trace. 

.016 

Trace. 

88.00 

18.00 

3.26 

None. 

Sbatesbury. 

.82. 

.062 

.052 

340.00 

844.00 

664.00 

3.26 

None. 

Clifton. 

63. 

.188 

.176 

8.00 

126.00 

82.00 

2.60 

Present. 

Bedford. 

w, 

.140 

.180 

32.00 

560.00 

460.00 

6.71 

None. 

Bedford. 

66, 

.088 

.116 

24.00 

320.00 

220.00 

3.64 

None. 

Bedford. 

The  analyses  have  been  made  according  to  Wancklyn's 
process,  familiar  to  chemists,  and  are  directed  towards  the 
indication  of  the  presence  of  chlorine,  free  and  albuminoid 
ammonia,  and  the  poisonous  metals,  lead  in  particular. 
(For  a  more  detailed  description  of  this  method,  see 
*' Water  Analyses,"  by  J.  A.  Wancklyn  and  E.  T. 
Chapman.) 

Mr.  Wancklyn's  interpretation  of  the  results  of  his  mode 
of  investigation  is  as  follows  :  — 

1.  Chlorine  alone  does  not  necessarily  indicate  the 
presence  of  filthy  water. 

2.  Free  and  albuminoid  ammonia  in  water,  without 
chlorine,  indicates  a  vegetable  source  of  contamination. 

3.  More  than  five  grains  per  gallon*  of  chlorine  (=71.4 
parts  per  million),  accompanied  by  more  than  .08  parts  per 
million  of  free  ammonia  and  more  than  .10  parts  per  million 
of  albuminoid  ammonia,  is  a  clear  indication  that  the  water, 
is  contaminated  with  sewage,  decaying  animal  matter,  urine, 
etc.,  and  should  be  condemned. 

4.  Eight-hundredths  parts  per  million  of  free  ammonia 
and  one-tenth  part  per  million  of  albuminoid  ammonia 
render  a  water  very  suspicious,  even  without  much  chlorine. 


*0ne  gallon  equals  70,000  grains. 
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5.  Albuminoid  ammonia,  over  .15  parts  per 
ought  to  absolutely  condemn  a  water  which  contains 

6.  The  total  solids  found  in  the  water  should  n( 
forty  grains  per  gallon  (571.4  parts  per  million). 

An  examination  of  the  previously  stated  results  of 
indicate  that  Nos.  7,  10,  11,  14,  17,  18,  19,  23,  27 
36,  37,  40,  43,  44,  45,  4(>,  50,  52,  54,  59,  63  and 
to  be  condemned  as  unfit  for  family  use,  while  Xos. 
25,  33,  39,  42,  47,  48,  49,  53,  55,  56,  58,  60  and  6^ 
considered  suspicious.  From  this  record  it  will  be 
over  one-third  of  the  entire  number  of  well  wat 
proved  unfit  for  drinking.  Heating  well  waters  to 
ing  point  removes,  not  unfrequently,  immediate 
Eight  samples  gave  unmistakable  evidence  of  the 
of  lead. 

Parties  sending  on  water  for  analysis  ought  to 
careful  to  use  clean  vessels,  clean  stoppers,  et 
samples  should  be  sent  on  without  delay  after  C( 
One  gallon  is  desirable  for  the  analysis. 
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MPILATION   OF   ANALYSES    MADE    AT  AmHERST,   MaSS.,    OF 

Agricultural  Chemicals  and  Refuse  Materials 
USED  FOR  Fertilizing  Purposes. 

Prepared  by  W.  II.  Beal. 
[As  the  basis  of  valuation  changes  from  year  to  year,  no  valuation  is  stated.] 


1868-1891. 


tiis  compilation  does  not  include  the  analyses  made  of  licensed  fertilizers.  They 
to  be  found  in  the  reports  of  the  State  Inspector  of  Fertilizers  from  1873  to  1890, 
ained  in  the  reports  of  the  Secretary  of  the  Massachusetts  State  Board  of  Agri- 
nre  for  those  years.  C.  A.  G. 
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:!OMPILATION  OF  ANALYSES  OF  FODDER  ARTI- 
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MADE  AT 

AMHERST,   MASS. 

1868-1891. 

Prepared  by  W.  H.  Beal. 


A,  Analyses  of  Fodder  Articles. 

B,  Analyses   of   Fodder   Articles   with   Reference 

TO  Fertilizing  Ingredients. 
C     Analyses  of  Fruit. 

D.  Analyses  of  Sugar-producing  Plants. 

E,  Dairy  Products. 
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C.     Analyses  o 

/  FruUs, 

NAME. 

Date. 

1 

>» 

1. 
II 

CD 

Is . 

a 

■"8 
11 

i 

s 

s 
5 

3 

1 

2*3 

1=8 

pie  (Baldwin).      . 

18T7. 

.    Sept.   1, 

Perot. 
20.14 

1.056 

12—15 

Perot. 
3.09 

Perct 

Perct. 

c.  c. 

pie  (Baldwin),      . 

.    Oct.     9, 

19.66 

1.065 

12-15 

6.25 

- 

- 

- 

pie  (Baldwin),      . 

.    Nov.  27, 

- 

1.075 

12-15 

10.42 

- 

- 

- 

ode  Island  Greening, 

.    Sept.    1, 

20.27 

1.055 

12—15 

3.16 

- 

- 

- 

ode  Island  Greening, 

.    Oct.     9, 

19.68 

1.066 

12-15 

7.14 

- 

- 

- 

ode  Island  Greening,! 

.    Nov.  27, 

20.26 

1.080 

12—15 

11.36 

- 

- 

IT  (Bartlett),  . 

.    Aug.  31, 

15.00 

1.060 

12-15 

4.77 

- 

- 

IT  (Bartlett), . 

.    Sept.    7, 

16.55 

1.060 

12—15 

5.68 

- 

- 

- 

u-  (Bartlett),  . 

.    Sept.  20, 

- 

1.065 

12-15 

8.62 

- 

- 

- 

ir(BarUett),t 

.    Sept.  22, 

- 

1.060 

12-15 

8.93 

- 

- 

- 

mberries. 

. 

10.71 

1.025 

15 

1.35 

- 

- 

-§ 

mberries. 

1878. 

10.11 

1.025 

15 

1.70 

- 

- 

HI 

rly  York  Peach  (ripe), 

- 

- 

1.045 

25 

- 

1.92 

6.00 

45 

rly  York  Peach  (nearly 

ripe), 

10.96ir 

1.039 

25 

- 

1.36 

4.12 

42.8 

iwford  Peach  (nearly  i 

■ipe), 

- 

1.050 

18 

- 

2.19 

7.02 

85.6 

iwford  Peach  (mellow) 

>       •            ■"' 

ii.36ir 

1.055 

18 

- 

1.70 

8.94 

76 

twford  Peach  (not  mel 

low). 

11.881T 

1.045 

22 

- 

1.67 

5.92 

64 

One  part  Na,  CO,  in  100  parts  of  water. 
Picked  October  9. 
Picked  September  7. 


§  Free  acid,  2.25  per  cent. 
II  Free  acid,  2.43  per  cent. 
TT  In  pulp,  kept  ten  days  before  testing. 
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C.     A  naly8€&  of  Fru  its  —  Contm  o  ed  - 
[Wild  ftBd  caltlvaied  gnpes.] 


% 


if 


NAUg* 

Date. 

1 

CD 

d 
II 

1 

a 

tm. 

Ferct- 

p< 

CoDcttrd,  ...... 

3tLiT  n, 

l.OlTi 

3] 

%.m 

coocAfa, .     »     .     ^     ,     . 

Juij  ai, 

1.0150 

31 

S.10 

Goneord,  ...... 

Abu.  a, 

l.DSOO 

36 

9. 24 

Caooitid,  ...... 

Attf.  M, 

i.oaia 

2S 

lO.ftS 

2 

Concord,  ,*»•.« 

AiSg.  3f],  1  l.WiW 

ZB 

15. &K 

M 

Concurtlf  .-..,. 

6*pl.  13. 

1.0670 

23 

17.41 

IS 

Concord,  ...... 

Bepl.    4. 

1,0100 

n 

Ifi.fiS 

1C 

Purple  Wild  Grap*, 

Jury   10, 

1.090 

31 

i.OQ 

Purple  Wild  Orape, 

Aug.    4, 

l.OiO 

ss 

13 .2S 

1 

Furpk' Wild  Grape, 

Aug.  t#, 

1.025 

2S 

I3.4S 

2 

Fiirple  WUd  Orape^ 

Aug.  ^, 

1.050 

26 

Ifl.liS 

e 

WijiU'  Wild  Grape.        .       ,       , 

Aug,  ai, 

1.0$0 

20 

ie.4s 

9 

liAnfittd  Proltflfl 

Sept.    S, 

t.im 

m 

iT.a» 

]3 

lte»*  Swsdliuj 

8ept.    fl. 

I.OTO 

20 

2*.W 

15 

lorwi^ 

6»|rt.    7, 

t,0«0 

21 

94.0a 

IG 

lonii  {iiiHd<:wcdJ,    .... 

ewpi.  T, 

i,04a 

2« 

111.41 

e 

Agitwain, ,        .       .        .       »       , 

Bopt.  11, 

1.07& 

20 

20.711 

17 

Wilder 

e«pt.  11, 

1*0«4 

20 

Itt.&S 

13 

Duljiwuna,         .        .         .        .        , 

Sept.  12, 

1.010 

24 

23,41 

17 

Ch<inorO*b, 

Sept.  12. 

t.OHO 

34 

IS.M 

i 

Tttrauhn,    ...... 

&epL.  10, 

L«TS    ; 

S3 

tl^.ei 

* 

Bi'ot'i!  f*e»?dlinf<,      .... 

Sept. », 

l.OSO 

21 

an. Oft 

in 

A^lircindiitkj     ..... 

Sept.  20, 

LOOG 

21 

19.11 

13 

Unlaw b»,  ,        H        .        .        .        - 

Oct.    ]fi. 

1*010 

U 

S3,4fl 

17 

Wiyei" 

Sept.  11, 

l.o« 

3a 

ie.4i 

IS 

Cbarler  Oak 

Sei-t.  12, 

1.056 

23 

W.22 

ii 

CofRyrU,  ...... 

Sept.  13. 

i.oa& 

24 

ia.20 

13 

CciDOorfl,  ...... 

S«pt.  2fl, 

I.Ota 

24 

19.S4 

u 

Euraatan,  -        .        i        .        ,        , 

&«pt.  24, 

l.OOfi 

M 

IP.RS 

IS 

AVIld  \Vl(it«Grupe* 

eept,  fi, 

i.o&o 

22 

15,67 

T 

Wild  White  Qnapt  (ftbrlvcllod),  . 

Sept.  go, 

i.fl« 

Ifl 

20.02 

10 

Wild  Punile  Orjipe  (ihrtwIUd),  . 

Sept.  ao, 

1.<W* 

U 

la.ai 

s 

♦  One  part  of  pui-e  Wbl,  CO^  to  100  p«rt«  wnter. 
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C.     Analyses  of  Fruits  —  Continued. 
[Effect  of  girdling  on  grapes.] 


AiiE  AND  CONDITION. 


Date. 


It 

L 

s 

a 

i 

5 

ii 

QQ 

Perct. 

Per  ct. 

Perct. 

19 

12.85 

8.77 

68.25 

19 

17.18 

12.60 

72.76 

19 

15.41 

10.42 

67.62 

19 

17.24 

14.70 

85.26 

19 

16.75 

11.76 

74.66 

19 

19.14 

16.15 

79.16 

19 

16.60 

11.87 

68.48 

19 

18.45 

16.31 

87.42 

22 

16.60 

13.51 

68.31 

22 

21.48 

15.63 

72.76 

22 

13.46 

7.46 

55.42 

22 

17.53 

13.88 

79.18 

22 

17.63 

13.70 

78.27 

22 

24.47 

19.61 

80.13 

12 

20.92 

17.60 

85.37 

12 

- 

17.86 

- 

m 


CD 


iford  Prolific,  not  girdled, 
tford  Prolific,  girdled, 
der,  not  ^rdlfd, 
der,  girdled, 
iware,  not  girdled 
iware,  girdled,  . 
warn,  not  girdled, 
warn,  girdled,  . 
1,  not  girdled,    . 
I,  girdled,  . 
cord,  not  girdled, 
cord,  girdled,    . 
cord,  not  girdled, 
cord,  girdled,    . 
cord,  not  girdled, 
cord,  girdled,    . 


1877. 

Sept.  3, 

Sept.  3, 

Sept.  3, 

Sept.  3, 

Sept.  4, 

Sept.  4, 

Sept.  4, 

Sept.  4, 

Sept.  6, 

Sept.  6, 

Sept.  6, 

Sept.  6, 
Sept.  26, 
Sept.  26, 

Oct.  6, 

Oct.  6, 


1.045 
1.065 
1.055 
1.075 
1.065 
1.075 
1.060 
1.075 
1.0625 
1.085 
1.045 
1.070 
1.065 
1.080 
1.075 
1.085 


CO. 
111.4 

100 

108.2 

88.4 
101.2 

94.4 
128.2 
114.8 
131.4 
125.6 
182.4 
102.8 

86 

76.8 

42 

54 


100  Parts  op  Giupes  contained— 


Date. 


5 

5 


cord,  not  girdled, 
cord,  ^dled,    . 
cord,  not  girdled, 
cord,  girdled,    . 

cord,  not  girdled, 
cord,  girdled,    . 
icord,  not  girdled, 
leord,  not  girdled, 
leord,  girdled,    . 


1889. 

Sept.  23, 

Sept.  23, 
Oct.  8, 
Oct.     8, 

1800. 

Sept.  25, 

Sept.  26, 
Oct.  9, 
Oct.  9, 
Oct.     9, 


.42 
.63 
.37 

.47 
.48 
.53 
.59 
.54 


84.69 
83.00 
84.51 
82.69 

86.49 
84.93 
85.39 
85.11 
85.16 


6.24 
8.13 
6.09 
8.50 

7.36 
9.29 
7.67 
6.65 
9.12 


.75 
.86 
.48 
.50 

1.15 

1.17 

.71 

.51 

.74 


*  One  part  of  pure  Na,  CO,  in  100  parts  water. 
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C.     Ancdyses  of  Ft'uits  —  Continaed. 
[Effect  of  fertilization  upon  the  organic  constitnents  of  wile 


NAME. 

Date. 

1 

1 

QQ 

P 

] 

0 

1877. 

Wild  Purple  Orape  Berriea, 

Sept.  20, 

16.31 

- 

8.03 

Wild  Purple  Grape  Berriee, 

19.65 

- 

- 

13.51 

Wild  Parple  Grape  Juice*    . 

- 

1.045 

16 

8.22 

9 

Wild  Parple  Grape  Jalce,   . 

- 

1.065 

16 

13.51 

1 

Wild  White  Grape  Berries, . 

20.02 

- 

- 

- 

Wild  White  Grape  Berriea, . 

21.65 

- 

- 

_ 

Wild  White  Grape  Juice,    . 

- 

1.060 

16 

10.00 

1 

Wild  White  Grape  Juice,    . 

- 

- 

- 

14.29 

y. 


n 


[Effect  of  fertilization  upon  the  ash  constituents  of  g 

T8 

NAME. 

Date. 

P  M 

6 

6 

|1 

1 

f 

1^ 

7 

1 
•- 

1876. 

Wild  Purple  Grapes, 

Sept.  13, 

50:93 

.15 

22.23 

6.59 

.79 

17.40 

Wild  Purple  Grapes, 

Sept.  20, 

62  65 

.85 

14.24 

3.92 

.53 

13.18 

Concord  Grapes,     . 

July     7, 

4173 

5.04 

25.03 

7.80 

.55 

18.48 

Concord  Grapes,     . 

July  17, 

47.34 

1.13 

24.21 

- 

.75 

21.38 

Concord  Grapes,     . 

Aug.  18, 

51.14 

3.19 

16.20 

6.38 

.66 

20.77 

Concord  Grapes,     . 

Sept.  13, 
1878. 

57.15 

4.17 

11.30 

3.10 

.40 

12.47 

1 

<Joncord  Grapes,     . 

Oct.     8, 

64.65 

1.42 

9.13 

3.63 

.60 

14.87 

m.] 
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C.    Analyses  of  Fruits —  Concluded. 
[Ash  analyses  of  fruits  and  garden  crops.] 


KAME. 


»ooord  Grape  (fruit), 
Unfermeoted  Juice, 
Fermented  Juice, 
Bklns  and  pulp,  . 
Seeds,  . 

Stems  of  grapes, 
TooDg  branches,* 
Woodofvlne,t  . 

inton  Grape  (fruit), 

UdwiD  Apple, 

rawberry  (fruit)  ,t 

rawberry  (fruil),§ 

rawberry  vines,     . 

rsnberry  (fruit),     . 

nnberry  vines, 

arraots,  red,    . 

arrants,  white, 

rawford  Peach,  sound 

rawford  Peach,  diseased. 
Branch,  sound,  . 
Branch,  diseased,)! 

•paragus  stems,      . 
sparagu8  roots, 
Dions, 


.11 


Ash. 


3.08 

4.eo 


2.97 


.52 

3.34 
.18 

2.46 
.47 
.59 


100  Pabts  or  Ash  contained - 


51.14 
50.85 
40.69 
7.70 
6.71 
20.91 
24.71 
22.57 
58.45 
63.54 
49.24 
58.47 
10.62 
47.96 
12.98 
47.68 
52.79 
74.46 
71.30 
26.01 
16.67 

42.94 
56.43 
38.51 


a 

13 


3.19 
.48 


.42 


3.61 
1.71 
3.23 

13.35 
6.58 
3.27 
4.02 
3.00 


3.58 
6.42 
1.90 


16.20 
3.69 
6.86 

67.36 

20.20 
40.63 

9.72 
13.34 

7.28 
13.47 
14.64 
36.63 
18.58 
16.49 
18.96 
17.08 

2.64 

4.68 
54.52 
64.23 

27.18 
16.48 
8.20 


I 

1^ 


6.38 
4.26 
6.24 
8.80 
3.03 
8.45 

10.66 
4.28 
7.37 
5.52 
8.12 
6.12 
3.83 
6.78 

10.33 
6.23 
6.68 
6.29 
6.49 
7.58 

10.28 

12.77 
7.57 
3.65 


&4 


.65 
.10 


.90 
1.08 
1.74 
3.37 
6.91 

3.85 

1.20 

2.67 

.58 

.46 

.52 

1.45 

1.22 

.58 


20.77 
6.43 
9.04 
24.40 
17.20 
17.75 
17.16 
14.07 
18.19 
20.87 
18.50 
17.40 
14.48 
14.27 
10.94 
21.91 
18.78 
16.02 
18.07 
11.37 
8.37 

12.31 
16.09 
15.80 


1.67 
.90 

1.32 

.29 

2.09 

4.92 

23.84 

3.68 
5.66 

14.17 

34.04 


.08 
3.67 
3.33. 


\\     • 


*  With  tendrils  and  blossoms,     f  One  year  old.     |  Wilder.     §  Downing.     ||  Yellows. 
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D.    Analyses  of  Svgar-producing  Plants 


4 

V 


[Composition  of  sugar  beets  raised  npon  the  college  grounds 

18'70  and  1871.] 

dnri 

NAME. 

Date. 

Brix      ' 
Saccbarom-    Per 
eter           ofg 
(Degreea). 

Electoral, 

Sept.  10, 

14 

1 

Imperial, 

'     "      12, 

15 

1 

Vilmorin, 

"       13, 

14.6 

1 

Imperial, 

1     "      18, 

1 

U          1 

Imperial, 

'  Oct.    11, 

1 

15           1 

Electoral, 

"       16, 

15           1 

Vilmorin, 

"       18, 

16           1 

Imperial, 

i  Nov.  14, 

15           1 

Vilmorin, 

"      21, 

15.6  1     1 

Vienna  Globe,*  .... 

i  Sept.  19, 

11 

1 

Common  Mangold,*   . 

"      19, 

9 

*  Fodder  beeta. 

[Percentage  of  sagar  in  different  varieties  of  sugar  beets  grown  o 
during  the  season  of  1882.] 


I.  Vilmorin, 

II.  Vilmorin, 

I.  White  Imperial, 

II.  White  Imperial, 
New  Imperial,    . 

I.  White  Magdeburg, 

II.  White  Magdeburg, 
Quedlinburg, 
W^hite  Silesian,  , 


Source  of 
Seed. 


Saxony, , 
Saxony, . 
Saxony, 
Saxony, . 
Saxony, . 
Saxony, . 
Silesia,  . 
Saxony, . 
Silesia,  . 


Weight  i 
Ponndt 


I  to 

}  to 

}  to 

If  to 

IJ  to 

H  to 

li  to 

li  to 

IJ  to 
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D.    Analyses  of  Sugar-producing  Hants  —  Continued. 
[Eflbct  of  soil  and  fertilization  on  Electoral  togar  beets.*] 


SOIL. 

MANURE. 

Specific  Gravity 
Brlx 

51 

if 

1    • 

-1 

1 
II 

dy  loam, 

Fresh  yard-manure. 

16.5 

12.50 

4.00 

75.08 

fish  loam,     . 

Fresh  yard-manure. 

15.5 

11.05 

4.45 

71.30 

rm  alluvial, . 

Yard-manure    and 
chemicals,   . 

12.75 

9.17 

3.58 

71.92 

rm  alluvial, . 

Fresh  hog-manure, 

13.5 

9.53 

3.97 

70.06 

it,  sandy  soil, 

No  manure,    . 

18.5 

13.73 

4.77 

74.21 

ivial  soil,      . 

Brighton  fish. 

14.5 

11.15 

3.35 

76.90 

vy  soil. 

Yard-manure, 

12.25 

8.15 

4.10 

66.53 

- 

- 

13.5 

9.90 

3.60 

73.33 

•  Not  raised  on  college  farm  (Connectlcat  valley). 


[Effect  of  fertilization  on  sagar  beets.*] 


Perckxtaoes  of  Sugar  ih  Juice. 

FERTILIZERS. 

Freeport. 

Electoral. 

Vllmorln. 

h  horse-manure,  .... 
d  guano  without  potash, 
d  guano  with  potash,  . 
ite  and  superphosphate,     . 
hate  of  potash,    .... 
ad  year  after  stable-manure, 
{ 

11.96 
10.99 
12.55 
13.15 
14.52 
13.49 

9.42 
10.10 
13.24 
12.16 
14.32 
12.78 

7.80 

10.20 
10.50 
10.50 
12.78 
12.19 

*  All  were  grown  on  the  same  soil,  — sandy  loam  (college) 
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D.    Analyses  of  Sugar-producing  Plants  —  Continued. 
[Effect  of  diflbrent  modes  of  caIti?ation  on  Electoral  sogar  beeta.] 


Brix 

Percent 

Xon- 

Locality  of  Bssi^riKLD. 

Date. 

Saccharom- 
eter 

ofCaiie 

saccharine 

(Degitjea). 

Sugar. 

SuteUnces. 

h    Sing  Sing,  N.Y.,      . 

1872-73 

11 

7.80 

3.20 

2.    Washington,  N.  Y.,  . 

»t 

14 

10.97 

3.03 

^.    South  Hartford ,  N.  Y., 

It 

15 

11.70 

3.30 

4.    Greenwich,  N.  Y.,    . 

tl 

12 

9.50 

2.50 

5.    Frankfort,  N.  Y.,      . 

It 

13.5 

11.00 

2..70 

0.    Albion,  N.  Y.,» 

tt 

18 

15.10 

2.90 

Albion,  N.  Y.,t 

u 

14 

9.70 

4.30 

*  From  beeta  weighing  from  1)^  to  2  pounda.     f  From  beeta  weighiog  from  10  to  U  poaodi. 

1.  Soil,  loam  resting  on  clayish  hard-pan,  had  been  for  several  years 
iti  grass.  Tomatoes  had  been  the  preceding  crop.  Five  hundred 
[jounds  of  a  phosphatic  blood  guano  were  applied  before  planting. 

2.  Soil,  a  clayish  loam,  had  been  ploughed  seven  inches  deep.  A 
liberal  amount  of  rotten  sheep-manure  was  placed  in  trenches  and 
covered  by  running  two  furrows  together,  thus  forming  a  ridge  on 
which  the  seed  were  planted. 

3.  Soil,  a  gravelly  loam,  which  had  been  richly  manured  with  stable 
i.umpost  and  twice  ploughed  before  planting. 

4.  Soil,  a  sandy  loam,  underlaid  by  fine  sand.  The  seed  were  planted 
I  til  ridges,  which  covered  trenches  containing  a  little  rotten  stable 
nianure. 

5.  No  details  of  modes  of  cultivation  received. 

6.  Soil,  a  dark,  reddish-brown,  rich,  deep,  sandy  loam.  Clover  hail 
been  raised  for  two  years  previous  to  a  crop  of  carrots,  which  preceded 
Uie  sugar  beets.  The  beets  were  the  second  crop  after  the  application 
of  twenty  loads  of  stable-manure  per  acre. 


Composition  of  Canada-grown  Sugar  Beets, 
[1872  and  1873.] 


Whkrs  Orowm. 

Weight  of 
Koota. 

Specific 

Orariiy  of 

Juice 

(Brix). 

Tempera- 
ture of 
Juice. 

Percent, 
of  CAue 
Sugar 

Echaullon  de  Montreal,  . 
Itiviere  du  Loup,     .        . 
Chambly,         .... 
lilaskinonge,    .... 

2  to  21  lbs. 
2  to  3J  lbs. 
2  to  2i  lbs. 
2  to  3    lbs. 

15.4° 
14.5° 
13.2° 
13.4° 

64°  F. 
68oF. 
03°  F. 
63°  F. 

11.88 
10.20 
9.02 
8.8^ 

r.u?^ 
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2>.    Analyses  of  Sugar-producittg  Plants  —  Continued. 
[Earlj  Amber  Cane.] 




II 

SO 

6 

2?5 

Din. 

CONDITION  OF  OANB. 

2^ 

II 

i 

)lutlon  1 
d  to  ne 
elOOpai 
Ice. 

ji 

O 

GO 

1 

1 

ISTt. 

Perct. 

Perct. 

C.C. 

Perct 

Aug.  U.  . 

No  flower  atalks  Id  sight,* 

4.2 

27 

2.48 

None 

6.8 

7.98 

Aug.  16.  . 

No  flower  stalks  in  sight,* 

6.8 

24 

4.06 

None 

9.0 

11.10 

Aug.  20,  . 

Flower  atalks  develop.* 

7.9 

24 

3.47 

2.16 

7.0 

13.00 

Aug.  24.  . 

Flowers  open,* 

PlanU  in  full  bloom.* 

8.7 

28 

8.70 

3.00 

4.0 

14.07 

Aug.  27.  . 

10.0 

26 

f  3.66 

4.13 

10.0 

16.48 

Aug.  30.  . 

Seed  fonning,* 

9.5 

80 

4.00 

3.81 

9.6 

16.14 

Be^  2.  . 

Seed  In  milk.* 

10.7 

27 

8.86 

4.41 

9.6 

16.85 

Sept.  9,  . 

Beeda  atill  soft,* 

12.1 

22 

8.21 

6.86 

9.6 

26.13 

Sept.  9.  . 

Stripped  on  Sept.  2,* . 

Left  on  field  without  stripping,*      . 

128 

22 

8.77 

6.81 

9.6 

26.76 

Sept.  18.  . 

13.2 

22 

3.67 

7.65 

. 

- 

Sept.  18.  . 

Tops  removed,* 

13.8 

22 

3.16 

8.49 

• 

• 

Sept.  18,  . 

Tops  and  leaves  removed  on  Sept.  9,* 
Tops  removed ;  left  on  field  9  days.* 
Juice  from  the  above.*      .        . 

11.5 

22 

3.16 

5.85 

. 

• 

Sept.  18,  . 

12.8 

22 

10.00 

.60 

— 

. 

6(^t.21,  . 

13.0 

21 

. 

— 

. 

. 

Sept.  23,. 

Juice  from  the  above.* 

15.0 

18 

• 

m. 

. 

. 

Sept.  26,  . 

Left  on  field  3  weeks,!       .       .       . 

19.8 

21 

11.91 

6.27 

— 

. 

Sept.  28.. 

Left  on  field  8  weeks.t 

17.8 

16.60 

. 

. 

_ 

0«.    4,  . 

LeftonfieidSweeks.t       .       .       . 

10.1 

8.62 

6.16 

12.0 

. 

Oct.    7,. 

Freshly  cut.    Ground  with  leaves.f 

16.7 

4.16 

9.94 

6.8 

_ 

Oct,     8,  . 

Freshly  cut.    Stripped  two  weeks,! 

12.8 

6.16 

5.27 

7.0 

. 

Oct.    9,  . 

Freshly  cut.    Stripped  two  weeks,! 

18.4 

7.57 

- 

10.6 

- 

Oct.  14,  . 

Several  weeks  old, 

18.2 

10.42 

— 

10.4 

- 

Oct.  18,  . 

Several  weeka  old, 

16.1 

7.57 

- 

- 

. 

Oct.  19,  . 

Several  weeks  old. 

16.6 

9.22 

• 

13.6 

- 

Oct.  22,  . 

Several  weeka  old. 

16.2 

8.30 

. 

_ 

« 

Oct.  23.  . 

Several  weeks  old. 

18.3 

11.80 

5.6 

14.0 

_ 

Oct.  24.  . 

Several  weeka  old, 

16.6 

16 

8.63 

• 

9.0 

- 

100 

Parti 

9  OF  CaNB  CO 

NTAIWBI 

)  — 

S 

. 

i 

i 

1 
o 

1 

35 

o 

^ 

s 

5 

H 

ISM. 

H 

October.  . 

Karly  Tennessee  sorghum,  mature, . 

77.43 

] 

.79 

3.21 

5.00 

eS 

October, . 

Price's  new  hybrid,  ripe,  . 

77.80 

S 

S.92 

8.78 

6.70 

o  o 

a  tk 

October, . 

Kansas  orange,  green. 

80.67 

5 

5.38 

3.63 

6.01 

Octobet,  . 

New  orange,  green,    .... 

78.30 

1 

5.96 

3.85 

6.81 

October, . 

Honduras,  green 

77.66 

J 

(.08 

4.01 

7.09 

*  Raised  on  the  college  farm.         !  Raised  by  farmers  in  the  vicinity  of  the  college. 
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D.    Analyses  of  Sugar-producing  Plants  —  Concluded. 
[Compoeitton  of  tbe  Jaice  of  corn  stalks  and  melons.] 


Vauktt. 

• 

1 

II 

o 

1 

Northern  corn,*         .... 

1.023 

27 

Pcrct. 
4.35 

Perct.     Perct 

0.28    15.18 

Black  Mexican  sweet  com,t     . 

1.048 

27 

2.06 

7.02    17.44 

Evergreen  sweet  com,t    . 

1.052 

- 

4.85 

5.70  '20.38 

Common  sweet  corn,t 

1.035 

- 

6.60 

None. 

- 

Common  yellow  musk-melon, § 

1.040 

26 

1.67 

2.65 

- 

White-flesh  water-melon, .        .  •     . 

1-025 

18 

2.91 

2.16 

Red-flesh  water-melon,      . 

1.025 

22 

3.57 

2.18 

- 

Red-flesh  water-melon, 

1.025 

19 

3.84 

1.77 

- 

Nutmeg  musk-melon, II 

1.030 

19 

3.33 

2.11 

- 

Nutmeg  musk-melon,T     . 

1.050 

20 

2.27 

5.38 

- 

Nutmeg  musk-melon,*  ♦    . 

1.030 

19 

2.50 

1.43 

*  Tassels  appearing, 
t  Ears  ready  for  tbe  table. 
X  Kernels  somewhat  bard. 
§  Fully  ripe. 


0  Not  ripe. 
YRlpe. 
••  Over-ripe. 


--.^.■».>Jjg«'J 
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METEOKOLOGY. 


1890. 


The  meteorological  observations  have  been  continued  as 
in  previous  years.  The  temperature,  the  force  and  direction 
of  the  wind,  and  the  amount  of  cloudiness,  are  recorded  each 
day  at  7  a.m.,  2  p.m.  and  9  pm,  During  the  summer  months 
the  reading  of  a  wet-bulb  thermometer  is  taken  at  these  times. 
Instraments  recording  the  maximum  and  minimum  tempera- 
tures, and  measuring  the  rainfall,  are  also  used. 

Besides  our  regular  observations,  records  are  made  of 
casual  meteorological  phenomena,  and  the  condition  of  farm 
crops,  trees,  etc.,  as  affected  by  the  weather  or  season. 

Monthly  and  annual  reports  are  sent  to  the  headquarters 
of  the  signal  service  at  Washington,  D.  C,  and  to  the  New 
England  Meteorological  Society. 

During  the  summer  months  we  have  sent  weekly  weather 
crop  reports  to  the  latter  society,  and  have  furnished  a  partial 
monthly  report  for  the  use  of  the  secretary  of  the  State 
Board  of  Agriculture. 

The  weather  during  January  and  February  was  exception- 
ally mild,  even  more  so  than  during  1889.  Considerable 
difficulty  was  experienced  in  getting  ice.  In  this  vicinitj'' 
none  was  cut  until  February,  when  it  reached  a  thickness  of 
from  six  to  eight  inches. 

There  was  hardly  enough  snow  for  good  sleighing  at 
any  time  during  the  winter.  A  snow-storm  on  the  20th  of 
February  gave  sleighing  for  two  or  three  days,  and  one  on 
the  6th  of  March  gave  fair  sleighing  until  the  10th.  The 
temperature  for  March  was  lower  than  for  either  of  the 
preceding  months. 

The  total  snow  fall  for  March  is  recorded  as  seventeen  inches, 
but  with  one  exception  it  disappeared  soon  after  falling. 

The  last  heavy  frost,  during  the  spring,  occurred  April  29. 
Light  frosts  were  reported  on  the  17th  and  23d  of  May. 

The  weather  during  the  early  part  of  the  season  was,  on 
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the  whole,  favorable  to  the  growth  of  farm  crops.  The  first 
crop  of  hay  was  large,  and  most  of  it  was  secured  in  good 
condition  during  the  dry  weather  preceding  the  heavy  rain 
beginning  July  24.  The  crop  of  rowen  suffered  somewhat 
on  account  of  that  drought,  and  other  crops  suffered  to  some 
extent.  During  the  remainder  of  the  growing  season  there 
was  sufficient  rain,  most  of  the  time  an  abundance. 

Frost  held  off  remarkably  late,  the  first  in  the  autumn 
occurring  September  25,  after  which  there  was  none  until 
October  13. 

The  first  trace  of  snow  occurred  November  11.  There 
were  15.5  inches  during  December,  with  good  sleighing 
most  of  the  time. 

The  rainfall  during  the  year  was  slightly  above  the  aver- 
age, and  fairly  distributed.  The  rains  during  April,  June 
and  November,  however,  were  light,  being  less  than  two 
inches  in  each  case. 

The  heaviest  rain  of  the  season  occurred  on  the  24th,  25th 
and  26th  of  July,  giving  a  rainfall  of  4.65  inches. 

From  the  9th  to  the  15th  of  September  it  rained  every 
day,  giving  2.57  inches,  and  on  the  17th  of  that  month  there 
was  a  fall  of  1.50  inches.  A  storm  on  the  23d  and  24th  of 
October  gave  2.30  inches. 

During  the  year  there  were  one  hundred  and  fifty  days 
recorded  as  "  cloudy,"  seventy-one  as  *'  clear."  The  greatest 
number  of  cloudy  days,  seventeen,  occuri'ed  in  October,  and 
the  greatest  number  of  clear  days,  nine,  in  November  and 
December.     In  August  there  were  but  three  clear  days. 

The  prevailing  wind  during  six  months  of  the  year  was  north- 
west. It  was  north-east  during  March,  April  and  August, 
south-east  during  May  and  June,  and  south  during  July. 

The  mean  annual  temperature  for  the  year,  46.43^, 
was  about  the  average.  The  principal  variations  from  the 
monthly  average  temperatures  occurred  in  January,  which 
has  had  a  higher  temperature  during  the  period  covered  by 
the  Amherst  observation  only  in  1838,  1870  and  1880. 
February  also  was  considerably  warmer  than  usual.  The 
average  for  December  is  the  lowest  since  1876. 

The  highest  temperature  during  the  year  was  92^^  occur- 
ring July  8  ;  the  lowest,  —  9.5°,  occurring  March  7. 
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Miscellaneous  Phenomena^  —  Dates, 


Frost. 


Bnow. 


Rain. 


Thunder.    Lanir 
stonnt.     I  Halos. 


January, 
February, 
March, 
April,  . 
May.    . 

June,  . 
July,  . 
August, 

September, 
October, 

November, 

December, 


4,  19.  23,     10,  11,  23,  31,     1,  ft,  6. 10,  11,  12, 13, 
I         15, 1«,  90,  27,  30. 


7.M, 
24, 


2.  3,  6,  8.  12, 
16,  20,  21,  29. 


17,  23, 


26, 
13, 16.  22,  23, 


1.  8,  4.  5.  6, 

13,  14, 15,  21, 

24,  26,  30. 


2, 


2,  7, 10.  20.  i  4.  7,  8, 14, 17, 18,  U, 
\  26,28. 

8,  5, 6. 15. 19.  I  1, 11,  14,  21,  22,  23, 
28,  29,  31.  i  25,  26,  28. 

!  4,  7,  8,9,  25, -26,  27. 


!  1.  3.  4.  5.  6,  10,  II, 
I  14, 15,  16, 17,  20.  26. 

I  27,  28. 

3,  4,  5,  6,  12,  13.  14. 
15.  19. 

3,  4,  7, 15.  19,  24,  25. 

I  26.  31. 

I  1.  9.  10,  12,  17.  18. 

19.  20.  21.  22.  23.  26. 

27,  30. 

5,  6,  9,  10. 11.  12,  13. 
14,  15,  17,  26. 

4.  6,  7.  8.  10.  14.  16. 
17, 19,  20,  23,  24,  26. 

29.  30. 

2.  9, 11,  15,  17. 
3,  6,  6, 26,  30,  8,  17,  18.  21, 


1. 
45,24. 

n. 

14,  28,  I     - 


5.0. 

7. 19. 26, 31. 

17, 19, 

17, 


22,25. 


1«,J8. 


C.   A.   GOESSMANN, 

Director, 


1891.]  PUBLIC  DOCUMENT  — No.  33.  317 

ANNUAL  REPORT  OF  FRANK  E.  PAIGE, 

TSEASCRBR  OF  THE  MA88A.0HU8BTT8  AORICULTURA.L  EXPERIMENT  STATION, 

For  the  Year  ending  Dec.  31^  1890. 

Rboeited. 

Cash  from  Dr.  J.  P.  Lynde,  balance  of  last  year,        .       .  $15  00 

Cash  from  State  Treasurer,  appropriation,  .        .        .        .  10,000  00 

Cash  from  farm,  etc., 1,422  07 

Cash  from  fertilizer  acconnt, 1,905  00 


$13,342  07 


Expended. 

Cash  paid  salaries, $4,478  03 

Cash  paid  laboratory  supplies 1,213  01 

Cash  paid  printing  and  office  expenses 838  34 

Cash  paid  farmer  and  farm  labor,         .                               .  2,050  10 

Cash  paid  farm  stock  and  feed, 1,278  96 

Cash  paid  incidental  expense, 899  93 

Cash  paid  construction  and  repairs, 599  22 

Cash  paid  expense  of  board  of  control,        ....  7562 

Cash  paid  fertilizer  account, 1,565  00 

Cash  on  hand, 343  86 


$13,342  07 


SUMMARY  OF  THE  PROPERTY  OF  THE  MASSACHUSETTS 
STATE  AGRICULTURAL  EXPERIMENT  STATION. 

{Dec.  31,  1890.) 

Baildings,  etc. $30,702  00 

Farm  inventory  (live  stock,  crops,  etc.) 2,299  46 

Office  furniture  (chemical  laboratory),.       ....  1,45675 
Chemicals  and  chemical  apparatus  (chemical  laboratory),  2,605  95 
Famiture,  herbariums  and  library  (agricultural  and  physi- 
ological laboratory),  .• 903  25 

Instruments,  apparatus,  etc.  (agricultural  and  physiologi- 
cal laboratory), 822  10 

Total  of  inventory, $38,789  50 


Boston,  Mass.,  Jan.  8,  1891. 
This  1b  to  certify  that  I  have  •xomlned  the  books  and  accoaoto  of  Frank  B.  Paige,  Treas. 
urer  of  the  M assaehosetto  Agricultoral  Experiment  Button,  for  the  fiscal  year  ending  Dec. 
31, 1890,  and  find  them  correct,  and  all  disburBoments  properly  vouched  for,  with  a  balance 
of  cash  in  trea«iiry  of  three  hundred  forty-three  dollars  and  eighty-six  cents,  which  is 
shown  to  be  in  bank. 

W.  R.  SESSIONS, 

Auditor. 


318  INDEX. 


INDEX 

TO  EIGHTH  ANNUAL  REPORT,  1890. 


PA6I 

Alfalfa.  analyFcs  of, 292,297 

Algjc,  analyses  of, 286 

Alsike  clover,  analyses  of, 165,292,297 

Ammonia,  sulphate  of,  analyses  of, 258,  282 

Ammonite,  analysis  of, 284 

Analysis  of  batter,  methods  for ^ 

of  batter  fat,  methods  for  determining  volatile  acids  in,    .       .      .  67,  68 

of  fertilizers,  methods  for, 272 

of  fodders,  methods  for, 1^ 

of  milk,  method  for, 66 

Apples,  analyses  of, 294,299,301 

Apple  pomace,  analyses  of, 295, 300 

Ashes,  cotton  hall,  analyses  of, 262,  282 

hard  wood,  analyses  of, 258-262,282 

lime-kiln,  analyses  of, 283 

logwood,  analyses  of, 283 

ft'om  blue  works,  analyses  of. 283 

from  sea- weed,  analyses  of, 283 

mill,  analyses  of, 288 

pine  wood,  analyses  of,     .       .       .       .    > 283 

spent  tan-bark,  analyses  of, 283 

Apparagus,  analyses  of, ^ 

Barley,  as  a  crop, 171 

Barley,  analyses  of, 292,294,299 

Barley  straw,  analyses  of, 184,  293,  298 

Barn-yard  grass,  analysis  of, 291 

Barn-yard  manure,  analyses  of, ^ 

Beets,  fodder,  analyses  of, 298,  298 

Beets,  sugar,  analyses  of, 39,  293,  298 

Black  knot  of  plums, 200-212 

Development  of, 205 

Fungus  of, 202 

Occurrence, 203 

Theories  concerning, 201 

Blood,  dried,  analyses  of, 284 

Board  of  Control,  members  of, * 

Bokhara  clover,  analyses  of, 188,  292,  297 

Bokhara  clover,  as  a  crop, 1^^ 

Bone  ash,  analyses  of, 284 

Bone-black,  analyses  of 284 

Bones,  dry  ground,  analyses  of, 265-266,  285 

Bone  soup,  analyses  of, * 285 
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PAOS 

Brewers*  grain,  analyses  of, 286,  295,  300 

Broom-corn  seed,  analyses  of 294 

Broom-corn  waste,  analyses  of,    . .'       .       295,  300 

Brownrotof  stone  fruits, 213-216 

Bockwheat  halls,  analyses  of, 269 

Buckwheat  middlings,  analyses  of, 126,  295 

Buckwheat,  Japanese,  analyses  of, 181,  292,  297 

Batter,  methods  of  analysis  of, 66 

Butter,  analyses  of, .311 

Buttermilk,  analyses  of, 311 

Camallite,  analyses  of, 282 

Carrots,  analyses  of, 38,  183,  293,  299 

field  tests  of, 171 

Carrot  tops,  analyses  of, 183,  292,  298 

Castor  bean  pomace,  analyses  of, 285 

Cheese,  analyses  of, 311 

Ck)rer,  analyses  of 292,297 

Coal,  residue  from,  analysis  of, 269 

Cocoa  dust,  analyses  of, ,        295, 300 

Com  and  cob  meal,  analyses  of, 111,114,294,298 

Com  cobs,  analyses  of, 295,300 

Com,  damaged,  analyses  of, 268 

Com  fodder,  analyses  of, 127 

Cora  kernels,  analyses  of, 291,  299 

Com  meal,  analyses  of, 52,  112, 114, 115, 116,  294,  299 

Cora,  Southern  white,  field  tests  of, 171 

Com  stover,  analyses  of, 38,  128,  129,  292,  297 

Cotton  hulls,  analyses  of, 295,  300 

Coiton-secd  meal,  analyses  of, 123,  124,  285.  295,  299 

Cotton  waste,  analyses  of, 285,  286 

Cow.pca,  analyses  of, 31, 64 

Cranl)erries,  analyses  of, 305 

Cream,  analyses  of, 64,311 

volatile  and  non-volatile  acidd  in, 64 

Creamery  record  for  year, 54-69 

Conclusions  drawn  from  record, 63 

Cost  of  skim-milk, 62 

Fertilizing  constituents  of  cream, 62 

Fodder  articles  used, 57 

Fodder  rations, 69 

Quality  of  milk, 69 

Value  of  cream, 61 

Cucumbers,  diseases  of, 220 

Currants,  analyses  of, 305 

Dahy  products,  analyses  of, 311 

Daisy,  white,  analyses  of 293,298 

"  Damping  off '*  of  cucumbers 220 

De  Oraff*s  Bug  Destroyer,  analysis  of, 276 

Digestible  protein,  cost  of, 145 

Drainage  of  grass  land, 193 

Eel-grass,  analyses  of, 286 

Ensilage  com, 129,  146,  199 

Ensilage,  maize,  analyses  of, 37, 130, 131,  146,  290,  296 

Ensilage  of  soja  beans  and  oow-pea, 129,199 

Esparsette  as  a  crop, 161 

Farm  crops,  summary  of, 199 
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Feeding  experiiDents  with  lambs, 70-90 

Breeds  represented, 70 

Characterand  cost  of  feed  consnraed, 72 

Conclasions  drawn  from  experiment, 77 

Cost  of  Iambs, 72 

DeUiled  statement, 78-90 

Gain  in  lire  weight, 74 

General  diet, 70 

Weight  of  Iambs, 71 

Wool  clip 75 

Feeding  experiments  with  milch  cows,  I.,  old-process  linseed  meal  vs.  new- 
process,      15-39 

Summary  of  previoas  experiments, 12-15 

Analjsesof  fodder  articles  used, 38-39 

Analyses  of  milk  produced 32 

Average  yield  of  milk, 21 

Coarse  fodders  used, .17 

Conclasions  drawn 23 

Cost  of  feed  per  quart  of  milk, .20,28-31 

Creamery  record, 23 

Detailed  statement  of  feeding, 25-27 

Dry  matter  needed  to  produce  one  quart  of  milk,       .        .      •.        .       .        20 

Fodder  ration,  cost  of, 19 

fertilizing  ingredients  in 20 

Live  weight  of  animals, 23 

Net  cost  of  milk  and  manorial  value  of  feed, 82, 33 

Valuation  of  food  stuffs  used, 18 

Feedhig  experiments  with  milch  cows,  II.,  green  crops  vs,  English  hay,        .    39-54 

Analyses  of  fodder  articles  used, 52 

Analyses  of  milk  produced 60 

Conclusions  drawn, 43 

•    Cost  of  food  per  quart  of  milk, 47 

Detailed  statement  of  feeding, 45 

Fodder  rations  used, * 41 

Net  cost  of  milk  and  manurial  value  of  feed, 49 

Value  of  fertilizing  ingredients  of  fodder  articles  used,      ....        42 

Feeding  experiments  with  young  pigs,       . 91-112 

Analyses  of  fodder  articles  used, 105,111,112 

Breeds  represented, 93,  106 

Character  of  food  for  pigs  of  different  ages, 96 

Conclusions  drawn, 97 

Detailed  statement  of  feeding 98-104,  109 

Fertilizing  ingredients  in  fodders  used 104,  111 

Remarks  on  raising  pigs, 91 

Summary  of  previous  experiments, 94 

Valuation  and  manurial  value  of  fodder  articles  used,       ...         96,  111 

Felt  refuse,  analyses  of, 284 

Fertilizer  analysis,  methods  of, 272 

Fertilizers,  analyses  of  official  samples  of, 243-296 

compound,  sent  on,  analyses  of, 271 

inspection, 231-237 

instructions  to  dealers  in, .236 

law  regulating  sale  of, 234 

manufacturers  of, 237 

trade  value  of, 231 

Field  experiments, 135-199 
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FAGS 

Fish,  dry  ground,  analyses  of, 264,  285 

Fish  cbnm,  analyses  of, 264,  285 

Flax,  as  a  crop, 176 

Flora  Tita,  analysis  of, 270 

Flower  food,  concentrated,  analysis  uf, 270 

Fodder  com,  analyses  of, 87,  290,  292.  296,  297 

Fodder  analysis,  methods  of, 133 

Fodder  crops,  selection  of, 186 

Fodder  crops,  composition  of, 141 

Fongicides, 226 

Olncose  refhse,  analyses  of, 286 

Olne  factory  refase,  analyses  of, 263 

OlQten  meal,  analyses  of, 105,  125,  126,  295,  300 

Grapes,  analyses  of, 302-305 

Orape-vine  mildew, 222 

Grasses,  mixed,  for  seeding, 161,  163,  194 

Grass  land,  east  meadow,  history  of 192 

top  dressing  of, 195 

yield  of, 196 

Guano,  analyses  of, 288 

Harvey's  universal  vegetable  food,  analysis  of, 133 

Hay,  analyses  of, 36,291,296 

Hen  manure,  analyses  of, 268,  287 

Herds  grass,  as  a  crop, 162 

Hollyhock,  rust  of, 224 

Hominy  meal,  analyses  of, 294,  299 

Hop  refuse,  analyses  of, 286 

Horn  and  hoof  waste,  analyses  of, 284 

Horse  bean,  analyses  of, 290,  294,  296 

as  a  crop, 171 

straw,  analyses  of, 293 

Hungarian  grass,  analyses  of, 290,  291 

Insecticides,  analyses  of, 275,  276 

Italian  rye  grass,  analysis  of, 291,  297 

Jute  waste,  analysis  of, 268 

Kainite,  analyses  of, 282 

Kelp,  analyses  of, 286 

Kentucky  blue-grass,  as  a  crop, 161 

Kentncky  blue-grass,  analyses  of, 164,  291,  297 

Kibi,  analyses  of 290,  296 

Kieserite,  analyses  of, 282 

Krugite,  analyses  of , 282 

Legumes,  value  of,  for  renovating  worn-out  lands, 139 

Letter  of  transmittal, 9 

Linseed  meal,  old-process  vs.  new-process, 15-39 

old-process,  analyses  of, 16,  121,  295,  299 

new-process,  analyses  of,      ...        .   16,  52,  122,  123,  295,  299 

Lime,  gas  house,  analyses  of, 283 

Lhne  waste,  analyses  of, 283 

Live  stock,  economical  feeding  of, 142 

Lobster  shells,  analyses  of, 285 

Lotos  viUosus,  analyses  of. 179,  292,  297 

Lucerne,  analyses  of, 292,  297 

Lupine,  white,  as  a  crop,     .        .  173 

Lupine,  white,  analyses  of, 291,  297 

Manurial  value  of  feed 32,42,49.55,95,104 
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P16I 

Mangolds,  analyses  of, 293, 298 

Miipof  station  farm, 6,7 

Marls,  analyses  of, 283 

Meadow  fescae,  as  a  crop 162 

Meadow  fescae,  analyses  of, 163,  291,  297 

Meadow  hay,  analyses  of, 291 

Meat  mass,  analyses  of, 285 

Mediam  clorer,  analyses  of, 165 

Melilot,  analyses  of, 166,  292,  297 

Meteorology,  report  on. 313-316 

Mildew,  downy,  of  cnidferoiiJ»  plants, 222 

Mildew  of  grape-vines, 222 

Mildew  of  spinach, 221 

Millet,  analyses  of, 290,  291,  296,  297 

Milk,  analyses  of, 22,  50,  311 

Milk  analysis,  methods  of, 66 

Mix,  analyses  of, 290,  296 

M  uck,  analyses  of 286 

Mussel  mad,  analyses  of, '    .        .286 

Nitrate  of  potash,  analyses  of, 282 

Nitrate  of  soda,  analyses  of, 257,  282 

Nitre  salt  cake,  analysis  of, 282 

Nitrogen,  different  forms  of,  on  field  crops, 149-\SR 

Nitrogenous  matter,  cost  of  digestible, 145 

Oats,  analyses  of, 290,  291,  296 

Oats,  diseases  of, 225 

Oats,  fertilizer  experiments  with, 153,  157 

Oats,  as  a  crop 156 

Oats,  weights  of 156 

Oleomargarine  refuse,  analyses  of. 284 

Onions,  analyses  of, 305 

Orchard  grass,  analyses  of, 291,  297 

Palmetto  root,  analysis  of, 295,  900 

Paris  green,  analyses  of, .27^ 

Parsnips,  analyses  of, 183,  294,  29? 

Peat,  analyses  of, 2?t) 

Pea  meal,  analyses  of, 295,  299 

Peaches,  analyses  of, 301,  3(k' 

Pears,  analyses  of, 301 

Perennial  rye  grass,  analyses  of, 291,  297 

Peruvian  guano,  analyses  of, 283 

Phosphates,  analyses  of, 188,  257 

Phosphate  rock,  analyses  of, 267-283 

Phosphatic  slag,  analyses  of, .284 

Phosphoric  acid,  field  experiments  with  different  forms  of,      .        .        .  .187 

Plaster,  analyses  of, .20 

Potash,  muriate  of,  analyses  of, 257,  2S! 

Potash,  nitrate  of,  analyses  of, 238 

Potash,  sulphate  of,  analyses  of, .231 

Potassium  magnesium  sulphate,  analyses  of, 

Potash,  field  experiments  with, 153-ld 

Potatoes,  analyses  of, 294,  211 

Potatoes,  effect  of  phosphates  on, ll 

Potatoes,  fertilizing  constituents  removed  by .         iS 

Potatoes,  yield  of, ll 

Potato  rot,  investigations  of, 
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Potato  scab,  inyestigations  of, 216 

PoQdrette,  analyses  of, 287 

Red-top,  as  a  crop, 161 

Red-top,  analyses  of, 291,  297 

Rhode  Island  bent  grass,  as  a  crop, 162 

Rock  weed,  analyses  of, 286 

Royal  English  horse  and  cattle  condiment,  analysis  of, 132 

Rose  bogs,  death  to,  analysis  of, 276 

Rowen,  analyses  of, 36,  291,  296 

Rust,  white,  of  cruciferous  plants, *   .        .       222 

Rust  of  elder, 223 

Rust  of  blackberries  and  raspberries 224 

Rust  of  hollyhock, 224 

Ruta-bagas,  analyses  of, 293,299 

Rye  bran,  analyses  of, 295 

Rye  middlings,  analyses  of, 295,  300 

Rye,  green,  analyses  of, 291 

Rye  grass,  English,  as  a  crop, 171 

Rye  grass,  perennial,  analyses  of, 291 

Rye  grass,  Italian,  analyses  of, ,       .       .       291 

Sainfoin,  as  a  crop, 161 

Sainfoin,  analyses  of, 167,  292,  297 

Salt,  analyses  of, 69,  311 

Salt  hay,  analyses  of, 297 

Saltpetre  waste,  analyses  of, 263,  282 

Scotch  tares,  analyses  of, 131,182,293,299 

Scotch  tares,  as  a  crop, 172 

Serradella,  as  a  crop, .173 

Serradella,  analyses  of, 291,293,296,298 

Sea-weed,  analyses  of, 269 

Sewage  sludge,  analyses  of, 266 

Silo,  remarks  on, 199 

Skhn-milk,  analyses  of, 105,311 

Skim-mflk,  cost  of , 62 

Small  pea,  analyses  of, '      .        .        181,  293,  298 

Soap-grease  refuse,  analyses  of, 285 

Soja  bean,  as  a  crop, 171 

Soja  bean,  analyses  of, 54,185,294,297,298 

Sqja  bean  straw,  analyses  of, 293,  298 

Soot,  analyses  of, 287 

Sorghum,  analyses  of, 290,  296,  309 

Spanish  moss,  analyses  of, 291,  296 

Spinach,  mildew  of, 221 

Sponge  refuse,  analysis  of, 284 

Starch  refuse,  analyses  of, 266,  295 

Strawberries,  analyses  of, 305 

Sugar  beets,  as  a  crop, 174 

Sugar  beets,  analyses  of, 39,  306 

Sugar  beets,  fertilizers  on, 307 

Sugar  beet  pulp,  analysis  of, 295 

Sugar-producing  plants,  analyses  of, 308^10 

Sulla,  as  a  crop, 174 

Sulla,  analyses  of 188,  292,  297 

Snlphatine,  analyses  of, 275 

Sumac  waste,  analysis  of, 286 

Sweet  clover,  analyses  of, 166 
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Sweet  yernal  gnag,  Analyses  of, 173 

Tankage,  analyses  of, 266,  267,  288 

Teosinte,  analyses  of, 180,  292,  297 

Timothy,  analyses  of, 290,  297 

Tobacco  Hqnor,  analyses  of , 276 

Tobacco  stems,  analyses  of^ 285 

Top  dressing  grass  land, 195 

Treasnrer's  report, 317 

Torf,  analyses  of, 289 

Turnips,  analyses  of, 186,  298,  299 

Value  of  fodders,  commercial, 18,  64,  144 

Valuation  of  fertilisers, 2S2 

Vegetable  ivory,  analysis  of, 270 

Vetches,  as  a  crop, 172 

Vetches,  analyses  of, 298 

Vetch  and  oats,  analyses  of, 63,  182,  290,  208,  296,  296 

Volatile  adds  in  fat  of  milk, 64 

Volatile  adds,  methods  of  determining, 67,  68 

Water  analyses 277-280 

Weather  records, 313 

Wheat  bran,  analyses  of, A3,  117,  118,  119,  295,  300 

Wheat  flour,  analyses  of, 290 

Wheat  kernels,  analyses  of, 294 

Wheat  middlings,  analyses  of, 127,  296,  300 

Wheat  straw,  analyses  of, 29S 

Whale  meat,  analyses  of, 285 

Wool,  raw,  analyses  of, 284 

Wool  washings,  analyses  of, 284,  385 

Wool  waste,  analyses  of, 284 


PUBLIC  DOCUMENT  ....  ....  No.  33. 

NINTH  ANNUAL  REPORT 


BOARD  OF  CONTROL 


STATE  AGRICULTURAL  EXPERLMENT 

STATION 


/ 


AMHERST,     MASS. 


181)1. 


BOSTON : 

WRIGHT   &  POTTER  PRINTING   CO.,  STATE   PRINTERS, 

18  Post  Offick  SiiiJ.\itK. 

1892. 


^  f*".'^ 


PUBLIC  DOCUMENT  ....  ....  No.  33. 


NINTH  ANNUAL  REPORT 


BOARD  OF  CONTROL 


STATE  AGRICULTURAL  EXPERIMENT 
STATION 


AMHERST,    MASS. 


1891. 


BOSTON : 

WRIGHT  &  POTTER  PRINTING  CO,  STATE  PRINTERS. 

18  Post  Office  Square. 

1892. 


APR  27   1892 


K 


CHa,  V 


% 


^b^e^v-- 


/ 


€ammaviiatdi\i  d  Plassoc^tisttts. 


Office  of  the  Secretart,  Boston,  Jan.  14,  1892. 

Hon.  William  E.  Barrett,  Speaker  of  the  House  of  Representatives, 

Sir  :  —  I  have  the  honor  to  transmit,  for  the  use  of  the 
tiegislature,  the  Ninth  Annual  Report  of  the  Board  of  Con- 
trol of  the  State  Agricultural  Experiment  Station, 

Very  respectfully, 

ISAAC  H.  EDGETT, 

Deputy  Secretary. 


BoROir,  Jan.  18,  1892. 
7b  the  HonarabU  Smaie  and  Htmm  <f  BepreaentaHves, 

In  accordance  with  chapter  212  of  the  Acts  of  1882  I  have 
the  honor  to  present  the  Ninth  Annual  Beport  of  the  Board 
of  Control  of  the  State  Agricoltoral  Experiment  Station. 

WM.  B.  SESSIONS, 

Secretary. 
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NINTH  ANNUAL  REPOBT  OF  THE  DIRECTOR 

Oy  THS 

MASSACHUSETTS  STATE  AQRICUIiTURAL 
EXPERIMENT  STATION, 


To  the  Honorable  Board  of  Control. 

Gentlemen  :  —  The  past  year  has  been  a  prosperous  one 
in  the  history  of  the  Massachusetts  State  Agricultural 
Experiment  Station. 

The  buildings  have  suffered  no  injury  from  any  excep- 
tional source  and  are  in  a  well-preserved  state,  considering 
their  respective  age  and  previous  condition. 

The  construction  of  a  new  barn,  for  storing  separately  in 
a  desirable  manner  the  products  of  the  different  experimental 
plats,  has  filled  a  serious  want. 

A  favorable  season  has  aided  materially  in  a  successful 
termination  of  a  variety  of  field  experiments  as  well  as  in  a 
satisfactory  general  management  of  the  farm  work. 

The  different  lines  of  investigation  presented  from  time  to 
time  for  your  consideration  have  received  their  due  attention 
as  far  as  circumstances  have  rendered  practicable.  The 
amount  of  work  accomplished  in  the  field,  the  barn  and  the 
chemical  laboratory  compares  well  with  the  results  of  pre- 
vious years.  The  introduction  of  the  vegetation  house  for 
the  purpose  of  studying,  under  well-defined  circumstances, 
the  influence  of  special  articles  of  plant  food  on  the  growth 
and  character  of  plants,  besides  other  intricate  questions  of 
vegetable  physiology,  has  added  an  important  feature  to  our 
resources  of  eflScient  methods  of  observation  for  the  advance- 
ment of  an  economical  production  of  farm  crops. 

Prof.  J.  E.  Humphrey  has  continued  his  observations 
regarding  various  diseases  of  fruit-trees  and  garden  crops. 
An  interesting  description  of  his  investigation  during  the 
past  year  forms  part  of  this  report  (Part  II.  9). 

The  details  of  the  work  carried  on  during  the  past  year, 
1891,  are  reported  upon  subsequent  pages  in  the  following 
order :  — 
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Pabt    I. 

On  Feeding  Expebiments — 1891. 

L  Feedino  Experiments  with  Miloh  Cows  (ttree). 

IL  Feedino  Experixsnts  with  Steers. 

nL  Feeding  Experiments  with  Lambs. 

rV.  Feeding  Experiments  with  Pigs  (three). 


Feeding  Experiments  with  MUch  Cows  — 1891, 

1.  Feeding  experimeDts  with  milch  cows:    Old-prooess  linseed 

meal  vs.  glaten  meal  (Chicago). 

2.  Feeding  experiment  with  milch  cows :  Glaten  meal  (Chicago) 

vs.  cotton-seed  n^eal  and  old-process  linseed  meal. 

3.  Summer  feeding  experiment  with  milch  cows :  Green  feed,— 

vetch  and  oats,  soja  bean  and  fodder  com.  Grain  feed, 
—  com  meal,  gluten  meal  (Chicago),  with  dried  brewers' 
grain  vs.  wheat  bran. 

4.  Creamery  record  of  the  station  for  1890  and  1891. 

5.  Fodder  analyses  and  valuation  of  fodder. 


Part    II. 

On  Field  Experiments,  and  Observations  in  Vegetable 
Physiology  and  Pathology. 

1 .  Effect  of  different  kinds  of  nitrogen  containing  mannrial  sub- 

stances on  the  yield  of  rye  (Field  A). 

2.  Experiments  with  prominent  varieties  of  grasses  and  with 

grass  mixtures  to  ascertain  their  comparative  econom- 
ical value  under  fairly  corresponding  circumstances 
(Field  B). 

3.  Experiments  with  reputed  fodder  crops  mostly  new  to  our 

locality,  and  with  a  series  of  garden  crops  treated  with 
different  mixtures  of  commercial  fertilizing  ingredients 
(Field  C). 

4.  Experiments  with  raising  Stowell's  evergreen  sweet  com  for 

ensilage  (Field  D). 

5.  Experiments  with  different  commercial  phosphates  to  study 

the  economy  of  using  natural  phosphates  or  acidulated 
phosphates  in  farm  practice  (Field  F>. 
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6.  Experiment  with  a  Western  variety  of  dent  com,  Pride  of  the 

North,  for  ensUage  (Field  6). 

7.  Experiments  with  grass  lands  (meadows). 
8. .  Report  on  general  farm  work  in  1891. 

9.    Report  of  Prof.  James  Ellis  Humphrey  on  plant  diseases,  etc., 
with  observations  in  the  field  and  in  the  v^^tation  house. 


Part   III. 

Special  Wobk  in  the  Chemical  Laboratory. 
I.     Communication  on  commercial  fertilizers :  — 

1.  General  introduction. 

2.  Laws  for  the  regulation  of  the  trade  in  commercial  ferti- 

lizers. 

3.  List  of  licensed  manufacturers. 

4.  Analyses  of  licensed  fertilizers. 

5.  Analyses  of  commercial  fertilizers  and  manurial  substances 

sent  on  for  examination. 

6.  Miscellaneous  analyses. 

n.     Water  analyses. 

III.  Compilation  of  analyses  made  at  Amherst,  Mass.,  of  agri- 

cultural chemicals  and  refuse  materials  used  for  fertilizing 
purposes. 

IV.  Compilation  of  analyses  made  at  Amherst,  Mass.,  of  fodder 

articles,  fruits,  sugar-producing  plants,  dairy  products,  etc. 

Meteorological  Observations. 

The  periodical  publications  of  the  station  have  been  as 
numerous  as  during  previous  years.  The  applications  for 
copies  of  bulletins  and  annual  reports  are  steadily  increasing. 
Our  supply  of  bulletins  I  to  XXX  and  of  annual  reports  I 
to  VI  is  exhausted. 

In  concluding  this  conununication  it  gives  me  pleasure 
to  acknowledge  the  industry  and  faithful  assistance  of  all 
parties  associated  with  me  in  the  task  assigned.  With 
sincere  thanks  for  your  kind  support  and  indulgence  allow 
me  to  sign, 

Yours  very  respectfully, 

C.  A.  GOESSMANN, 

Direetor  of  the  Massachusetts  StcUe  Agricultural  Experiment  Station. 


PART   I. 

OH 

FEEDING   EXPERIMENTS, 

1891. 


I.  Feeding  Experiments  with  Milch  CJows  (three). 

II.  Feeding  Experiments  with  Steers. 

III.  Feeding  Experiments  with  Lambs. 

IV.  Feeding  Experiments  with  Pigs  (three). 
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L 

FEEDING  EXPERIMENTS  WITH  MILCH  COWS. 

1891. 


Grenend  introdnotion  to  onr  late  feeding  experiments  with  milch 

cows. 

I.     Feeding  experiment  with  milch  cows:  Old-process  linseed 

meal  vs.  glnten  meal  (Chicago  variety). 

II.    Feeding  experiment  with  mUch  cows :  Gluten  meal  (Chicago 

variety)  vs.  cotton-seed  meal  and  old-process  linseed  meal. 

III.  Summer  feeding  experiment  with  milch  cows :  Green  feed,  — 

vetch  and  oats,  soja  bean  and  fodder  com.  Grain  feed,  — 
com  meal,  gluten  meal  (Chicago  variety),  with  dried 
brewers'  grain  vs.  wheat  bran. 

IV.  Creamery  record  of  the  station  for  1890  and  1891,  with  a 

description  of  modes  of  analysis. 
V.     Analysis  of  fodder  and  valuation  of  fodder. 

Gfeneral  Introduction.  — In  soniining  up  in  our  late  annual 
report  the  principal  results  obtained  in  connection  with  a  series 
of  feeding  experiments  with  milch  cows,  carried  on  from  1885 
to  1889  at  the  Massachusetts  State  Agricultural  Experiment 
Station,  special  attention  was  called  to  the  fact  that  until 
quite  recently  our  main  object  has  been  to  compare  the 
economical  value  of  some  of  our  most  prominent  current 
home-raised  coarse  fodder  articles  when  used  for  dairy  pur- 
poses. English  hay,  rowen  (hay  of  second  cut  of  upland 
meadows),  dry  fodder  corn,  corn  stover,  com  ensilage  and 
several  yarieties  of  roots  (sugar  beets  and  carrots)  were  the 
fodder  articles  of  that  description  used.  They  were  fed  as  for 
as  practicable  under  otherwise  corresponding  circumstances. 

To  attain  this  end  it  became  necessary  to  use  in  all  cases 
alike  the  same  kinds  and  the  same  quantities  of  grain  feed  in 
compounding  the  daily  diet  of  the  cows  on  trial.     The  selec- 
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Hon  among  the  various  kinds  of  grain  feed  for  the  daily  diet 
was,  for  obyious  reasons,  confined  to  but  a  few,  — viz.,  com 
meal  or  com  and  cob  meal,  wheat  bran  and  gluten  meal 
(Chicago  variety).  (See  Eighth  Annual  Report,  pages 
12-15.)  These  articles  were  at  any  time,  in  sufficient 
quantity  and  of  good  quality,  at  our  disposal ;  they  all  en- 
joyed a  fikir  reputation  of  fitness  for  milk  production. 

Having  made  ourselves,  by  actual  trial,  to  a  certain  degree 
ikiniliAr  with  the  comparative  feeding  effect  and  the  special 
economical  merits  of  the  above-stated  coarse  fodder  articles 
under  specified  conditions,  it  was  decided  to  institute  a  new 
aeries  of  feeding  experiments  with  milch  cows  for  the  special 
purpose  of  studying  the  feeding  effect  and  the  general  economy 
of  some  of  our  most  prominent  concentrated  commercial  feed 
stuffSy  as  old  and  new  process  linseed  meal^  cotton-seed  meal 
and  gluten  mealy  when  fed  in  equal  weights  in  place  of  each 
other  and  in  connection  with  the  sams  kinds  of  fine  and 
coarse  fodder  articles. 

The  results  of  one  experiment,  which  was  planned  to 
ascertain  the  comparative  merits  of  old  and  new  process 
linseed  meal  as  constituents  of  the  daily  diet  of  milch 
cows,  under  otherwise  corresponding  circumstances,  has  been 
already  published  in  Bulletin  38,  and  in  our  last  annual 
report,  pages  15-24. 

Three  more  recent  experiments  of  a  similar  character,  with 
Chicago  gluten  meal  and  old-process  linseed  meal,  with 
Chicago  gluten  meal  and  cotton-seed  meal,  and  with  dried 
brewers'  grain  and  wheat  bran,  are  reported  within  a  few 
subsequent  pages,  marked  1,  2,  3. 

1.     Feeding  Experiment  with  Milch  Cows, 
Old-process  linseed  meal  vs.  gluten  meal  (Chicago  variety), 
Oct.  21  to  Dec.  31,  1889. 

This  feeding  experiment  was  instituted  as  above  inti- 
mated for  the  special  purpose  of  comparing  the  effect  of  old- 
process  linseed  meal  with  that  of  gluten  meal  on  the  cost 
of  feed  and  on  the  yield  of  milk,  when  fed  in  equal  weights 
as  substitutes  of  each  other  in  connection  with  the  same 
kinds  and  the  same  quantities  of  coarse  and  fine  fodder 
articles.  Six  cows,  grades,  served  in  the  trial ;  the  observa- 
tion lasted  from  ten  to  twelve  weeks. 
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".i 

BlMd. 

LutCMf  dropped. 

1^ 

»  § 

Juno, 

Grade  Ayrshire, . 

7 

June  22, 1889, 

11-12 

II 

Flora, 

Grade  Doriiam,  . 

6 

Dee.  22, 1888, 

9-10 

Eva,.        . 

Grade  Jersey,     . 

10 

Oct     7, 1888, 

7-8 

24 

Elsie, 

Grade  Holstein, . 

7 

Feb.  26,1889, 

7-8 

2 

JesBie,      . 

Grade  Jersey,     . 

6 

Jan.  12,1889, 

8-9 

8t 

Annie, 

Grade  Jersey,     . 

7 

June  19, 1888, 

8-9 

n 

The  cows  thus  far  used  in  all  our  feeding  experiments  for 
the  production  of  milk  tiave  been  grades  of  more  or  less 
uncertain  parentage.  We  secure  them  usually  on  the  con- 
dition that  they  are  new  milch  cows,  from  one  to  two  weeks 
after  calving  when  bought,  and  of  fidr  milking  quality, 
yielding  from  fifteen  to  sixteen  quarts  per  day  at  this  time. 
They  serve  usually  in  the  trials  until  their  daily  yield  of 
milk  becomes  unprofitable,  from  five  to  six  quarts,  when 
they  are  replaced  by  new  milch  cows. 


2.    Description  of  Fodder  Articles. 
The  general  character  and  chemical  composition  of  the 
difierent  fodder  ingredients  used  in  the  preparation  of  the 
daily  diet  may  be  seen  from  the  following  statement :  — 


Con 
MmO. 

WtaMt 

Brmn. 

OlBten 
MmO. 

Old-pcoo- 

MSLlB. 
•MdMML 

ttv. 

Moisture  at  100°  C,     . 
Dry  matter,  .... 

11.67 
88.33 

9.27 
90.73 

9.80 
90.20 

9.88 
90.12 

9.72 
90.28 

Analyses  of  Dry  Matter, 

Crude  ash,    .... 

*"     cellulose,  . 

»*     fat,     . 

*'      protein,      . 
Non-nitrogenous  matter,     . 

100.00 

1.89 

1.44 

4.44 

10.46 

81.77 

100.00 

7.47 

9.76 

6.48 

17.53 

69.77 

100.00 

1.26 

1.76 

7.00 

31.26 

68.76 

100.00 

7.39 

8.74 

7.24 

36.97 

39.66 

100.00 

6.43 

32.28 

2.49 

9.54 

49.26 

100.00 

100.00 

100.00 

100.00 

lOO.OO 
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FtrtiUzing  Constituents  contained  in  the  Various  Fodder  Artidea 

used. 


Cora 
MeaL 

Wheat 
Bnn. 

Qlntoi 
Meal. 

OM-proe. 
eM  Lin- 
seed MeaL 

Hay. 

Moisture  at  100^  C^     . 

11.67 

9.27 

9.80 

9.88 

9.72 

Nitrogen,      .... 

1.479 

2.645 

4.610 

6.331 

1.379 

Phosphoric  acid,  . 

0.713 

2.900 

0.392 

1.646 

0.369 

Potassium  onde,  . 

0.430 

1.637 

0.049 

1.162 

1.672 

S.  Mode  of  Feeding. 

The  daily  fodder  rations  contained  per  head  throughout 
the  entire  experiment  three  and  one-fourth  pounds  of  com 
meal  and  three  and  one-fourth  pounds  of  wheat  bran,  with 
either  three  and  one-fourth  pounds  of  gluten  meal  (Chicago 
variety)  or  three  and  one-fourth  pounds  of  old-process  lin- 
seed meal  as  grain  feed  ration.  A  fair  quality  of  English 
hay,  first  cut  of  upland  meadows,  served  as  the  sole  coarse 
feed  during  the  entire  exi>eriment.  The  daily  ration  of  hay 
was  controlled  by  the  appetite  of  each  cow  engaged  in  the 
trial.  It  varied  from  eighteen  to  twenty-two  pounds  per 
head  in  case  of  different  animals. 

One-half  the  above-stated  grain  feed  ration  was  fed  with 
some  hay  at  the  time  of  milking  in  the  morning  and  the 
other  half  in  a  similar  way  during  milking  in  the  evening. 
The  remainder  of  the  hay  was  given  at  noon  and  after  milk- 
ing in  the  evening.  Water  was  offered  twice  daily,  as  a  rule, 
one  and  one-half  to  two  hours  after  feeding  the  grain  feed. 

The  daily  fodder  rations  described  farther  on  represent 
the  average  composition  of  the  daily  diet  per  head  during 
the  different  succeeding  feeding  periods.  The  calculation  of 
the  cost  of  the  daily  fodder  rations  below  stated  is  based  on 
the  contemporary  local  market  price  of  the  various  fodder 
articles  used  in  their  combination. 
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IxHxU  Market  Cost  of  the  Various  Fodder  Artides  used  from 
Oct.  21  to  Dee.  31, 1889. 


Can 


OhitMi 


OM-piw- 


Hcy. 


Per  2,000  poundfl. 
Per  poond  (cents). 


•19  00 
0.96 


117  50 
0.876 


#23  00 
1.16 


$27  00 
1.36 


#16  00 
0.76 


Commercial  Value  of  the  Easential  Fertilizing  Constituents  eontai$ied 

in  the  Above  Fodder  Artides. 

Nitrogen,  17  cents ;  pboipboric  add,  6  cents ;  potassiom  oxide,  H  cents. 


Moisture  at  100"  C,     . 

11.67 

9.27 

9.80 

9.88 

9.72 

Nitrogen,      .... 
Phosphoric  acid,  . 

1.479 

2.646 

4.610 

6.331 

1.879 

.713 

2.900 

0.392 

1.646 

0.359 

Potassium  oxide,  . 

.430 

1.637 

0.049 

1.162 

1.578 

Valuation  per  2,000  pounds, 

•6  27 

tl3  60 

116  86 

121  16 

16  53 

Obtainable  Manurial  Value  {per  Ton) ,  (Mowing  a  Loss  of  30 
Per  Cent,  contained  in  the  MUk  sold. 


#6  02 


^0  88 


#12  68 


•16  92 


•5  92 


Net  Cost  of  Above  Fodder  Articles  per  2,000  Pounds  (obtained 
by  deducting  the  Obtainable  80  Per  Cent,  of  Manurial  Value  from 
their  Market  Cost). 


•13  98 


•6  62 


•10  32 


•10  08 


•9  78 


Net  Cost  per  Pound  (Cents). 


0.699 


0.331      0.616 


0.604 


0.489 


Average  Composition  of  the   Daily  Fodder  Ralions  used  during 
Different  Periods  of  the  Experiment. 

I.  AND  II. 

Com  meal 8.25  lbs. 

Wheat  bran, 3.25    " 

Gluten  meal, 8.25    " 

Hay, 19.50    " 

Total  cost, 24.30  cts. 

Net  cost, 14.64    '* 

Manurial  value  obtainable, 9.66    " 

Nutritive  ratio, 1 : 6.35 
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Average  Composition^  etc.  —  Concladed. 

m. 

Corn  meal, 8.25  lbs. 

Wheat  bran, 8.25    " 

Old-process  linseed  meal, 8.25    ** 

Hay, 18.50    " 

Total  cost, 24. 18  cts. 

Net  cost, 14.06    *' 

Manurial  value  obtainable, 10.12    ** 

Nntritive  ratio, 1:5.73 


Summary  of  the  Cost  of  the  Daily  Fodder  Rations. 

PERIODS. 

L 

II. 

•  III. 

Market  cost, 

Manorial  valae  obtainable, 

Net  cost, 

Cents. 
24.30 
9.66 
14.64 

CenU. 

24.30 

9.66 

14.64 

CenU. 
24.18 
10.12 
14.06 

4.    ValuaHon  of  Feed. 

The  commercial  valuation  of  the  feed  stuffs  used  in  the 
above-described  fodder  rations  is  based  on  their  market 
price  per  ton  of  2,000  pounds  at  Amherst  during  the  time 
occupied  by  the  experiment  here  under  discussion,  October, 
1889,  to  January,  1890.  The  market  cost  of  wheat  bran, 
gluten  meal  and,  in  particular,  of  com  meal  has  since  in  an 
exceptional  degree  advanced,  while  that  of  old-process  lin- 
seed meal  and  of  English  hay  has  remained  materially  the 
same.  Accepting  the  above-stated  market  prices  as  well  as 
the  chemical  analysis  of  the  different  fodder  articles  as  the 
basis  for;  our  financial  calculation  we  find  that  the  market 
cost  of  the  daily  grain  feed  rations  (periods- 1.,  II.),  consist- 
ing of  corn  meal  and  wheat  bran  with  gluten  meal,  three  and 
one-fourth  pounds  each,  amounts  to  9.67  cents,  while  in  case 
of  a  corresponding  quantity  of  corn  meal,  wheat  bran  and 
old-process  linseed  meal  it  amounts  to  10.32  cents,  a  differ- 
ence of  0.63  cents  in  favor  of  the  gluten  meal  containing 
daily  grain  feed  ration. 
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Allowing  on  the  other  hand  in  our  calculation  the  com- 
mercial value  of  80  per  cent,  of  the  nitrogen,  phosphorio 
acid  and  potassium  oxide  contained  in  the  grain  feed  con- 
stituents of  the  different  daily  fodder  rations  as  obtainable 
in  fonxx  of  the  manurial  refuse,  we  notice  that  the  higher 
market  price  of  the  old-process  linseed  meal  ($27  per 
ton)  as  compared  with  that  of  the  gluten  meal  ($23  per 
ton),  a  difference  of  four  dollars  in  favor  of  the  latter,  is 
practically  offset  by  the  higher  commercial  value  of  the 
manurial  refuse  obtained  when  feeding  old-process  linseed 
meal,  pound  for  pound,  in  place  of  gluten  meal  in  connection 
with  an  otherwise  corresponding  daily  diet  of  nulch  cows. 
The  net  cost  of  the  gluten  meal  containing  daily  grain  feed 
ration  (periods  I.,  11.)  amounts  per  head  to  5.03  cents, 
while  that  of  the  old-process  linseed  meal  containing  grain 
feed  portion  of  the  daily  fodder  rations  (period  UI.) 
amoimts  to  4.99  cents,  a  difference  of  0.04  cents  in  favor  of 
the  latter,  too  small  an  amount  to  deserve  serious  considera- 
tion from  a  commercial  stand-point. 

Average  Quantity  ofMWcper  Day  (Quarto). 
[1  quirt  s  2.15  pounds.] 


nSBDIKO  PERIODS. 

Jirao. 

Fkn. 

Era. 

Elsie. 

JcMte. 

Aimlft. 

I 

II 

m,  .        .        .        . 

11.63 

11.27 

9.67 

9.87 
9.11 
8.64 

7.37 

7.U 
6.28 

7.70 
7.42 
7.07 

8.37 
8.23 
7.87 

8.06 

7.65 
6.90 

Average,    . 

10.85 

9.21 

7.27 

7.39 

8.16 

7.60 

An  examination  of  the  above-stated  average  daily  yield  of 
milk  in  case  of  different  cows  shows  a  gradual  decline  from 
period  to  period.  The  decline  in  the  daily  yield  of  milk  of 
the  second  period,  as  compared  with  that  of  the  first  period, 
varies  in  case  of  different  cows  from  .14  to  .76  quarts  and 
averages  per  head  0.4  quarts  for  Ihe  entire  herd.  The  differ- 
ence in  the  decline  of  the  daily  yield  of  milk,  when  sabstitut- 
ing  pound  for  pound  old-process  linseed  meal  for  gluten 
meal  in  the  daily  diet  (period  III. ),  is  as  a  rule  more  marked 
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and  less  uniform,  as  far  as  different  animals  are  concemedy 
than  will  be  noticed  when  comparing  first  and  second  feeding 
periods  in  the^fitated  direction.  The  actual  decline  in  average 
daily  yield  of  milk  when  passing  from  II.  into  HI.  period 
varies  in  case  of  different  cows  from  .35  to  1.6  quarts,  and 
amounts  to  .71  quarts  per  head  in  case  of  the  entire  herd. 


n-t 


Juno,  . 
Flora,  . 
Eva,  . 
Elsie,  . 
Jessie,. 
Annie, . 


11.68  —  9.67 
9.87  —  8.64 
7.39  —  6.28 
7.70  —  7.07 
8.37  —  7.87 
8.06  —  6.90 


10.86 
9.21 
6.93 
7.89 
8.16 
7.60 


•  Variations  in  dailj  prodnction  of  milk  dnrlng  the  entire  feeding  experiment 
(quarts), 
t  Arerage  quantity  of  milk  per  day  for  the  entire  ftoding  experiment  (quarts). 


Analyses  of  MUk  {Per  Cent.). 
Juno. 


Ootlft. 

Dm.  4. 

Deo.  17. 

Dec.M. 

Dee.  SI. 

SoUds,      .... 

Fat, 

SoUds  not  f at,  . 

13.22 
4.03 
9.19 

13.16 

3.66 
9.60 

12.61 

3.75 
8.86 

12.26 
3.62 
8.63 

13.68 
4.33 
9.36 

Flora. 

SoHds,      .... 

Fat, 

Solids  not  fat,  . 

13.36 
4.10 
9.26 

14.04 
4.18 
9.86 

13.68 
3.92 
9.76 

13.38 
3.92 
9.46 

18.36 

8.33 

10.03 

Eva, 

SoUds,      .... 

Fat, 

SoUds  not  fat,  . 

16.26 

6.10 

10.16 

16.88 

6.18 

10.70 

17.65 

6.18 

11.47 

16.70 

6.18 

10.62 

16.92 

6.16 

10.77 
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Analyses  of  MWc  {Per  Cent.)  — Concladed. 
Elsie. 


Oct  11. 

Dm.  4. 

D6C17. 

DeaM. 

Dectl. 

Solids,      .... 

Fat, 

Solids  not  fat,  . 

12.82 
8.65 
9.27 

18.42 
3.92 
9.82 

12.65 
8.65 
8.90 

12.80 
4.08 
8.72 

•  18.00 
4.00 
9.00 

JessU. 

Solids 

Fat, 

Solids  not  fat,  . 

14.74 
6.88 
9.41 

14.96 
6.46 
9.60 

16.08 
6.40 
9.68 

14.96 
6.82 
9.64 

14.12 

4.90 
9.22 

Annie, 


Solids, 

Fat,  . 

Solids  not  fat, 


15.68 

6.18 

10.60 


15.44 

6.24 

10.20 


14.80 
6.29 
9.61 


18.68 
3.77 
9.91 


14.88 
6.11 
9.77 


Live   Weight  of  Animals  during  the  Feeding  Periods  (Pounds). 


VAm  o9  Cow. 

FEEDING  PERIODS. 

Jmao. 

Flora. 

Et». 

KWe. 

jMito. 

Annta. 

I 

11. 

Ill 

Gain  at  close, 

1,064 

1,089 

1,070 

6 

980 

992 

1,000 

20 

1,086 

1,098 

1,092 

6 

1,200 

1,207 

1,220 

20 

868 

880 

888 

20 

964 

969 

981 

27 

Conclitsions.  —  The  previously  stated  results  of  our  in- 
quiry into  the  comparative  merits  of  gluten  meal  (Chicago 
variety)  and  of  old-process  linseed  meal  as  constituents  of 
the  daily  diet  of  milch  cows  lead  us  to  the  following  conclu- 
sions :  1.  The  substitution  of  three  and  one-fourth  pounds 
of  gluten  meal  (Chicago  variety)  by  the  same  weight  of  old- 
process  linseed  meal  at  stated  local  market  prices,  and  under 
otherwise  corresponding  circumstances,  raises  the  market 
cost  of  the  daily  fodder  ration  per  head  0.65  cents.     Taking 
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in  both  instances  the  obtainable  manurial  value  (80  per 
cent.)  into  consideration,  the  old-process  linseed  meal 
proves,  in  our  case,  0.04  cents  cheaper  than  gluten  meal. 
The  higher  manurial  value  of  the  old-process  linseed  meal  as 
compared  with  our  sample  of  gluten  meal  fairly  equals  the 
difference  in  the  local  market  cost  of  both  articles.  2.  The 
Chicago  gluten  meal  leads  in  our  case  the  old-process  linseed 
meal  in  every  instance,  as  far  as  the  nutritive  effect  of  both  is 
concerned.  The  difference  is  not  great,  yet  worthy  of 
special  notice  under  stated  market  conditions.  3.  The 
quality  of  the  milk  as  far  as  its  density  is  concerned  shows 
no  marked  difference  during  the  entire  experiment. 
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1:5.76 
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Nov.  13  to  Dec.    8,     .       .       .        . 
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6.81 
5.79 
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24.91 
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68.25 
68.25 

•(njtrot))  nil 
Jovm]i^VH19»u»AY 

11.63 

11.27 

9.67 

TOHJO^nu»nDni|ox 

244.19 
236.74 
203.02 

A4 
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Nov.  13  to  Dec.  3,    .... 
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2.34 
2.61 
2.88 

S88 
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888 
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Dec. 
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NsT  Goer  of  Milk  ahd  Manubiai.  Yajlus  of  Fked. 
Juno. 


FEBDnro  nsroDS. 


m 


«5 


*1i 


Oct  21  to  Not.  10,. 
Not.  13  to  Dec  3. . 
Dec.  11  to  Dec.  31,. 


•5  48 
5  47 
5  16 


|2  72 
2  71 
2  69 


|2  18 
2  17 
2  15 


$3  30 
3  30 
3  01 


1.35 
1.39 
1.48 


Flora. 


Oct  21  to  Not.  10,. 
Not.  13  to  Dec.    3, . 
Dec.  11  to  Dec.  31,. 

t4  85 
5  00 
5  23 

|2  45 
2  51 
2  72 

$1  96 
2  01 
2  18 

$2  89 
299 
3  05 

1.39 
1.56 
1.68 

980 

990 

1^15 

Sva. 


Oct  21  to  Not.  10,. 
Nov.  13  to  Dec.    3, . 
Dec.  11  to  Dec.  31, . 

f5  00 
5  14 
5  04 

$2  51 
2  57 
2  63 

$2  01 
2  06 
2  10 

12  99 
3  08 
2  94 

1.93 
2.05 
2.23 

1,085 
1,118 
1.098 

Elite. 


Oct.  21toNoT.  10, . 
Not.  13  to  Dec.    3, . 
Dec.  11  to  Dec.  31, . 

$5  08 
5  02 
4  99 

$2  50 
2  52 
2  62 

$2  00 
2  02 
2  10 

13  08 
300 
2  89 

1.85 
1.93 
1.95 

1,200 
1,200 
1,220 

Jessie. 


Oct  21  to  Not.  10,. 
Not.  13  to  Dec.    3, . 
Dec.  11  to  Dec.  31, . 

♦5  09 
5  12 
5  07 

$2  51 
2  53 
2  65 

$2  01 
2  02 
2  12 

$3  08 
3  10 
2  95 

1.75 
1.79 
1.79 

865 
880 
876 

Atmie. 


Oct.  21  to  Nov.  10,. 
Nov.  13  to  Dec     3, . 
Dec.  11  to  Dec  31, . 

t4  81 

4  84 
4  96 

$2  39 
2  40 
2  61 

|1  91 

1  92 

2  09 

|2  90 
2  92 
2  87 

1.71 
1.84 
1.98 

965 
980 
983 
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Analyses  of  Fodder  Articles  used  in  the  Eaperiment. 

Com  Meal  {Average). 
i8a»-i»M. 


K% 


&^ 


I 


5^ 


I 


Moisture  at  100°  C, 
Dry  matter. 


Analysis  of  Dry  Mailer. 
Grade  ash,  .... 

"     celloloee, . 

•*     fat,    . 

"     protein  (nitrogenoas 
matter), 
NoQ-nitrogenotis  extract 

matter,     .... 


11.67 
88.33 


238.40 
1,766.60 


100.00 


1.89 

1.44 

4.44 

10.46 

81.77 


2,000.00 


87.80 

28.80 

88.80 

209.20 

1,635.40 


9.79 

67.49 

177.82 

1,637.28 


100.00 


2.000.00 


1,792.38 


34 

76 
85 

94 


3 


GlulenMeal 

18M-18M. 


i! 


§.'§ 


1 


Moisture  at  100<^  C, 
Dry  matter. 


Analysts  of  Dry  Mailer. 
Grade  ash,  .... 
**     cellolose,  . 
•»     fat,    . 

**     protein  Qnitrogenons 
matter), 
Kon-nitrogenons   extract 
matter,     .... 


9.80 
90.20 


186.00 
1,804.00 


100.00 

1.25 
1.75 

7.00 

31.25 
58.75 


2,000.00 

25.00 

35.00 

140.00 

625.00 

1,175.00 


11.90 
106.40 

531.25 

1,104.50 


100.00 


2,000.00 


1,754.05 


34 
76 

85 

94 


ro* 


30  AGRICULTURAL  EXPfeRIMENT  STATION.  [Jan. 


Oldproeaa  Linteed  Meal  (Average). 


i 
II 


A 

93 


II 


3°3 

s  2  :s 

lit 


Moisture  at  100^  C, 
Dry  matter, . 


Analysis  of  Dry  Matter. 
Grade  ash,  .        .        .        . 

**     cellulose,  . 

«     f at,    . 

•*     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 


9.83 
90.12 


197.60 
1^2.40 


100.00 

7.39 
8.74 
7,24 

86.97 

39.66 


2,000.00 

147.80 
174.80 
144.80 

739.40 

793.20 


45.46 
131.77 

643.28 

721.81 


100.00 


2,000.00 


1,642.31 


26 
91 

87 

91 


Hay  (Average), 


11 


^1 

-(2 

it 


Moisture  at  100^  C, 
Dry  matter, 


Analysis  of  Dry  MaUer, 
Crude  ash,  .... 

*•     cellulose, . 

"     f  at,   .        . 

*♦     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,    .... 


9.72 
90.28 


194.40 
1306.60 


100.00 

6.43 

32.28 

2.49 

9.64 

49.26 

100.00 


2,000.00 

128.60 

646.60 

49.80 

190.80 

986.20 

2,000.00 


374.45 
22.91 

108.76 

620.68 

126.80 


58 
46 

67 

63 
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2.     Feeding  Uxpertment  with  Milch  Cows. 

Gluten  meal  (Chicago  variety)  V8,  cotton-seed  meal  and  old- 
process  linseed  meal,  November,  1890,  to  Jane  1891. 

Below  are  briefly  recorded  the  results  of  observations  with 
cotton-seed  meal  and  old-process  linseed  meal  when  fed  as 
substitutes  for  gluten  meal  (Chicago  variety)  in  an  other- 
wise corresponding  daily  diet  of  milch  cows.  The  experi- 
ment was  instituted,  as  has  been  intimated  above,  mainly 
for  the  purpose  of  comparing  the  effect  of  cotton-seed  meal 
and  old-process  linseed  meal  with  that  of  gluten  meal 
(Chicago  variety)  on  the  cost  of  the  feed  consumed  and  on 
the  quantity  and  the  quality  of  the  milk  produced,  when  fed 
each  in  equal  weight  as  an  ingredient  of  an  otherwise 
corresponding  daily  diet  of  milch  cows. 

1.     History  of  Cows, 
Nine  cows,  grades  of  various  descriptions  and  of  different 
milking  periods,  served  in  the  trial. 


^ 

l& 

%i 

HAMS  OF  COW. 

Bread. 

Last  Calf  dropped. 

tl"s2 

i§ 

1 

'1 

1.    Jessie, . 

Grade  Jersey,  . 

7 

Jan.     12, 1889, 

6-7 

5-6 

2.     Pearl,  . 

Native,     . 

6 

Aug.      8, 1890, 

10-11 

7 

3.    Pink,    .        . 

Native,     . 

7 

Jan.     23, 1890, 

7-8 

7 

4.    Roxy,  . 

Grade  Ayrshire, 

7 

Feb.       6, 1890, 

6-7 

24 

5.     Buttercup,  . 

Grade  Ayrshire, 

6 

Jan.       2, 1891, 

13-14 

4 

6.     Nancy, 

Native,     . 

8 

March  16, 1890, 

8-9 

4 

7.     Clarissa,      . 

Grade  Durham, 

7 

March  18, 1891, 

9-10 

2 

8.    Juno,  . 

Grade  Ayrshire, 

7 

June    22,  1889, 

7-8 

8 

3.    Favorite,      . 

Grade  Durham, 

6 

Feb.     20, 1891, 

11-12 

8 

2,  Description  of  Fodder  Articles. 
The  daily  fodder  rations  contained  per  head  throughout 
the  entire  experiment,  as  fine  or  grain  feed,  three  pounds  of 
com  meal  and  three  pounds  of  wheat  bran ;  to  these  were 
added  for  stated  reasons  at  different  stages  of  the  observa- 
tion, per  head,  either  three  pounds  of  gluten  meal,  or  three 
pounds  of  old-process  linseed  meal,  or  three  pounds  of 
cottoiv-eeed  meal  to  complete  the  daily  ration  of  grain  or  fine 
feed. 
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The  general  character  of  the  various  kinds  of  grain  feed 
used  in  the  daily  diet  may  be  seen  from  the  following  analy- 
ses of  the  different  articles  of  grain  feed  used :  — 


CoraMML 

WbMt 

Bnn. 

OottoB-Med 
MeaL 

UnMed 
MeaL 

Glnta 
MciL 

Moisture  at  100°  C,  . 
Dry  matter, 

13.26 

86.74 

12.11 

87.89 

9.77 

90.23 

8.72 

91.28 

10.90 

89.10 

Analyses  of  Dry  Matter. 
Crude  ash, 

"     cellulose, 

**     f  at,  . 

"     protein,  . 
Non-nitrogenous  matter,  . 

100.00 

1.72 

2.28 

4.90 

12.94 

78.16 

100.00 

7.40 
12.17 

6.04 
18.48 
56.91 

100.00 

8.18 

7.74 

11.33 

44.41 

28.34 

100.00 

6.96 

8.23 

9.87 

36.19 

39.75 

100.00 

1.02 

1.28 

7.86 

34.79 

55.55 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  Oonetituents  of  the  Above  Fodder  ArUctes. 
Nitrogen,  16  cants  per  potmd ;  phosphoric  add,  5^  cents ;  potasdam  .oxide,  4  o^*^ 


! 


I 


Moisture,  .... 
Nitrogen,  .... 
Phospnoric  acid, 
Potassium  oxide. 
Valuation  per  2,000  pounds. 


13.26 

1.796 

.707 

.435 

|6  56 


12.11 
2.599 
2.845 
1.625 

$12  39 


9.77 
6.412 
2.333 
1.723 
$23  36 


8.72 
5.285 
1.780 
1.214 
$18  90 


10.90 
4.959 
.425 
.045 

$15  88 


The  coarse  feed  used  in  compounding  the  daily  diet  in  this 
connection  consisted  cither  of  nothing  but  rowen,  —  hay  of 
second  cut  of  upland  meadows,  —  or  of  rowen  and  a  mixed 
ensilage,  consisting  of  equal  weights  of  green  fodder  com 
and  of  green  soja  bean,  or  of  nothing  but  com  stover.  The 
same  variety  of  dent  com,  **  Pride  of  the  North,"  furnished 
the  green  fodder  com  for  the  mixed  ensilage  and  for  the 
corn  stover.  The  corn  stover  was  obtained  from  the  fully 
matured  corn,  while  the  com  used  for  the  mixed  ensilage 
had  reached  the  stage  of  growth  when  the  kernels  begin  to 
glaze. 
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The  soja  bean  when  used  for  ensilage  had  finished  its 
growth  and  showed  a  liberal  formation  of  seed  pods.  In 
both  instances  the  entire  plant  was  cut  a  few  inches  above 
ground. 

The  com, —  stalks,  ears  and  leaves,  —  was  reduced  to 
pieces  of  from  one  to  one  and  one-half  inches  in  length,  and 
the  soja  bean,  —  entire  plant,  —  being  still  soft  and  succulent 
in  the  stated  period  of  growth,  was  merely  cut  into  two  or 
three  pieces.  Both  plants  thus  prepared  were  subsequently 
filled  alternately,  in  layers  one  foot  in  thickness,  into  a  silo. 
The  filling  of  the  silo  was  carried  on  as  fast  as  the  material 
could  be  conveniently  secured.  Each  layer  was  carefully 
packed  down  and  the  whole  finally  covered  with  layers  of 
tar  paper  and  matched  boards.  The  latter  were  held  in 
place  by  barrels  filled  with  sand.  The  silo  was  filled  at  the 
beginning  of  September,  1890,  and  opened  for  use  during 
the  succeeding  January. 

The  mixed  ensilage  thus  produced  was  of  a  yellowish  green 
color,  and  less  acid  than  a  clear  com  ensilage  obtained  from 
the  same  lot  of  fodder  com  treated  in  the  same  manner  and 
at  the  same  time  in  an  adjoining  silo.  The  influence  which 
in  our  case  an  addition  of  an  equal  weight  of  a  nearly 
matured  soja  bean  exerts  on  the  composition  of  corn  ensilage 
will  be  seen  from  a  comparison  of  the  following  analyses  of 
the  two  kinds  of  ensilage.  No.  1  and  No.  2. 

The  clear  corn  ensilage.  No.  1,  was  obtained  from  the 
same  lot  of  fodder  corn  which  served  for  the  production  of 
the  above-described  mixed  ensilage,  No.  2.  The  silos  were 
in  both  cases  filled  in  the  same  way,  and  as  far  as  practicable 
at  the  same  time.  They  were  of  a  corresponding  size  and 
contained  fairly  even  quantities  of  vegetable  matter.  Both 
were  opened  for  general  use  at  about  the  same  time,  four 
months  after  filling.  The  samples  that  served  for  the 
analyses  represent  in  each  case  the  average  of  the  ensilage 
obtained  by  cutting  in  a  vertical  direction  through  the  con- 
tents of  each  silo. 
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Analyses  of  Dry  Matter. 


Ko.1. 

Ho.  I: 

Oom  BosilAge. 

OoniMid8o|ftB«n 

Percent. 

PerOnL 

6.73 

11.04 

'26.90 

27.84 

8.27 

5.35 

8.97 

15.27 

54.13 

^.50 

Crude  ash, 

"      cellulose, 

"      f at,       .        .        . 

**      pratein. 
Non-nitrogenous  matter. 


100.00 


100.00 


The  composition  of  the  dry  vegetable  matter  of  tiie  mixed 
ensilage,  No.  2,  compares  well  with  that  of  a  medimn  quality 
of  red  clover  hay. 

The  successftd  cultivation  of  the  soja  bean  upon  the  fields 
of  the  Massachusetts  State  Agricultural  Experiment  Station 
has  been  repeatedly  pointed  out  in  previous  annual  reports. 
The  superior  feeding  effect  of  green  soja  bean  as  a  coarse 
fodder  constituent  in  the  diet  of  milch  cows  has  been  shown 
in  our  summer  feeding  experiments  of  1890.  (See  Eighth 
Annual  Report,  pages  39  to  54.)  Our  experience  this  year 
confirms  our  previous  statement.  The  high  economical  value 
of  this  reputed  fodder  crop  finds  again  a  striking  illustration  in 
the  experiment  reported  in  detail  upon  some  succeeding  pages. 

The  general  character  of  the  different  coarse  fodder  arti- 
cles used  on  this  occasion  will  be  seen  from  the  subsequent 
statement. 


FODDBR  AlfiLLTSBS  OF  THB  DiFFBRSST  COASSS 

Fodder  Abticj.ba  used. 

Rowen. 

CornaodSc^ 
Bean  En. 

Oora8lov«r. 

Moisture  at  100°  C.   .... 
Dry  matter, 

13.90 
86.10 

71.03 
28.97 

19.89 
80.11 

Analyses  of  Dry  Matter. 
Crude  ash, 

♦*     cellulose, 

••      fat, 

•*      protein, 

Non-nitrogenous  extract  matter. 

100.00 

8.28 
28.88 

3.91 
13.45 
45.48 

100.00 

11.04 
27.84 
5.35 
15.27 
40.50 

100.00 

6.33 

34.59 

1.28 

5.74 

52.06 

100.00 

100*00 

100.00 
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Fertilizing  Constituents. 
Nitrogen,  16  cents  per  ponnd;  phoapboric  add,  5}  cents;  potaaslnm  oxide,  4^  cents. 


HaXOKIAL  COWTItUMTS  HI  THS  Abotb-statbo 
COAXSB  Fbbd  BTom. 


Bowen. 


Corn  and  Soja 

Bean  £n- 

•llaga. 


Corn  Storer. 


Moisture,    .... 
Nitrogen,    .... 
Phosphoric  acid, 
Potassium  oxide. 
Valuation  per  2,000  pounds, 


13.90 

1.853 

.464 

1.966 

♦7  84 


71.03 

.708 

.420 

.444 

|2  98 


19.89 

.735 

.259 

1.235 

|3  60 


3.     Mode  of  Feeding. 

The  daily  grain  feed  ration  contained  per  head  throughout 
the  entire  experiment  three  pounds  of  com  meal  and  three 
pounds  of  wheat  bran.  To  these  were  added,  per  head,  at 
different  stages  of  our  observation,  either  three  pounds  of 
gluten  meal,  or  three  pounds  of  old-process  linseed  meal,  or 
three  pounds  of  cotton-seed  meal,  to  complete  the  grain  feed 
part  of  the  daily  diet.  One-half  of  the  grain  feed  was  fed 
with  some  of  the  coarse  feed  at  the  time  of  milking  in  the 
morning  and  the  other  half  in  a  similar  way  during  milking 
in  the  evening.  The  remainder  of  the  coarse  fodder  was 
given  at  noon  and  after  milking  in  the  evening. 

The  consumption  of  the  coarse  fodder  constituents  of 
daily  diet,  as  far  as  quantity  is  concerned,  was  in  most  in- 
stances controlled  by  the  appetite  of  each  animal.  To  satisfy 
the  latter,  a  small  excess  was  offered  and  the  remaining  por- 
tion subsequently  weighed  back.  This  practice  was  adopted, 
in  particular,  in  case  of  rowen  when  fed  alone  as  coarse  feed, 
and  in  case  of  mixed  ensilage  and  of  corn  stover.  Five 
pounds  of  rowen,  however,  were  always  fed  per  day  to  each 
cow  whenever  the  mixed  ensilage  of  com  and  soja  bean 
formed  a  prominent  part  of  their  daily  diet.  The  daily 
fodder  rations,  which  are  described  below  in  detail,  repre- 
sent the  average  composition  of  the  daily  diet  used,  per  head, 
during  the  different  succeeding  feeding  periods. 

The  subsequent  record  of  the  cost  of  the  different  fodder 
ingredients  used  in  the  daily  fodder  ration  can  assist  in 
recognizing  the  basis  for  our  calculations  of  the  cost  of  the 
latter. 
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Local  Market  Cost  of  the  Various  Fodder  Artides  \ued  from 
Niyvember^  1890,  to  June,  1891. 


I 

e 

6 


n 

I 


II 


\t 


1 

I 

5 


3 

I 


o 


Per  2,000  poondi. 
Per  pound  (cento), 


$28  00 
1.4 


$25  00 
1.25 


28  00 
1.4 


$26  00 
1.8 


$28  00 
1.4 


$15  00 
0.75 


$3  50 
0.175 


$5  00 
0.» 


Commercial  Value  of  the  EsserUial  Fertilizing  Constitutents  of  the 

Above  Fodder  Articles. 
Nitrogen,  16  cents;  phosphoric  acid,  5^  cents;  potMtiam  oxide,  4)  cents  per  pound. 


Moisture,  .... 
Nitrogen.  .... 
Phoephorlo  acid, 
PotaMlnm  oxide, 
ValoAtion  per  2,000  pounds. 

18.26 

1.796 

.707 

.435 

$6  56 

12.11 
2.599 
2.845 
1.625 

$12  89 

9.77 
6.412 
2.838 
1.728 
$28  86 

8.72 
5.285 
1.780 
1.214 
$18  90 

10.90 

4.959 

.426 

.045 

$15  88 

18.90 
1.858 
.464 
1.966 
$7  64 

n.08 
.708 
.420 
.444 

$S98 

19.» 

.785 

.250 

1.2S 

$8  60 

ObtainaJble  Manurial   Value  (per   Ton),  allowing  a  Loss  of  20 
Per  Cent,  contained  in  the  MUk  sold. 

$5  25 

$9  91 

$18  69 

$15  12 

$12  80 

$0  27 

$2  88 

$S8S 

Net  Cost  of  Above  Fodder  Articles  per  2,000  Pounds  (obtained 
by  deducting  the  Obtainable  80  Per  Cent,  of  Manurial  Valw 
from  their  Market  Cost). 


$22  75    $15  09      $9  81    $10  88    $15  70      $8  78    $1  12    |S  U 


Net  Cost  per  Pound  (Cents). 


1.14        0.75        0.465      0.54        0.78        0.44      0.056    0.106 


Average  Composition  of  the  Principal  Daily  Fodder  Rations  used 
at  Differ erU  Periods  of  the  Es^^erimenL 


n. 


Com  meal  (pounds),         .  3.00 

Wheat  bran,       .        .        .  3.00 

Cotton-seed  meal,       .        .  3.00 

Rowen 20.00 

Total  cost  (cents),     .        .  27 .  15 

Net  cost,     ....  16.81 

Manurial  yalue  obtainable,  1 1 .  34 

NutritiTe  ratio,  .        .        .  1 : 4.60 


Com  meal  (pounds),  S.OO 

Wheat  bran,       ...  8.00 

Gluten  meal,      ...  3.00 

Rowen,       ....  17.50 

Total  cost  (cents),     .       .  25.28 

Net  cost,     ....  15.68 

Manurial  ralue  obtainable,  9.60 
Nutritive  ratio,  .        .        .1:5.18 
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Average  Composition^  etc.  —  Concluded. 


IIL 


IV. 


Com  meal  (pounds). 

Wheat  bran. 

Old-process  linseed  meal, 

Rowen,       • 

Total  cost  (cents),     . 

Net  cost,     . 

Manarial  value  obtainable, 

Nutritive  ratio,  . 


3.00 

8.00 

8.00 

17.40 

24.90 

14.91 

9.99 

[:4.83 


Com  meal  (pounds),  .  8.00 
Wheat  bran,  .        .      8.00 

Cotton-seed  meal,  .  .  8.00 
Rowen,  .  .  .  .6.00 
Com  and  soja  bean  ensilage,  42 .  15 
Total  cost  (cents),  .  .  28.28 
Net  cost,  ....  11.62 
Manurial  value  obtainable,  1 1 .  66 
Nutritive  ratio,  .        .        .  1 :  4. 17 


VI. 


Com  meal  (pounds),  .  8.00 
Wheat  bran,  .  .  .  8.00 
Gluten  meal,  .  .  .  8.00 
Rowen,  .  .  .  .'  5.00 
Com  and  soja  bean  ensilage,  46 .  15 
Total  cost  (cents),  .  .23.98 
Net  cost,  ....  12.80 
Manurial  value  obtainable,  11 .  18 
Nutritive  ratio,  .        .        .1:4.70 


Com  meal  (pounds). 

Wheat  bran. 

Gluten  meal. 

Com  stover. 

Total  cost  (cents). 

Net  cost,     . 

Manurial  value  obtainable, 

Nutritive  ratio,  . 


8.00 

8.00 

8.00 

18.90 

15.63 

9.52 

6.11 

1:6.74 


vn. 


vm. 


Com  meal  (pounds). 
Wheat  bran. 
Cotton-seed  meal, 
Com  stover. 
Total  cost  (cents). 
Net  cost,     . 
Manurial  value  obtainable. 
Nutritive  ratio,  . 


8.00 

3.00 

3.00 

14.00 

15.65 

8.57 

7.08 

1:5.66 


Com  meal  (pounds),  .  8.00 
Wheat  bran,  .  .  .  8.00 
Cotton-seed  meal,  .  .  8.00 
Rowen,  .  .  .  .17.60 
Total  cost  (cents),  .  .25.35 
Net  cost,  ....  14.77 
Manurial  value  obtainable,  10.58 
Nutritive  ratio,  .        .        .1:4.49 


EX. 


Com  meal  (pounds), 8.00 

Wheat  bran, 3.00 

Gluten  meal, 3.00 

Rowen, 17.40 

Total  cost  (cents), 25.20 

Net  cost, 15.63 

Manurial  value  obtainable, 9.57 

Nutritive  ratio, 1:5.12 
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Sumnuiry  of  the  Cost  of  the  DaUy  Fodder  Bations  {Cents). 


PERIODS. 


n. 


m. 


IV. 


YI. 


vn. 


vm.    IX 


Market  cost, 
Manurial  value 
obtainable, 

Net  cost. 


27.15 
11.34 
15.81 


25.28 

9.60 

15.68 


24.90 

9.99 

14.91 


23.28 
11.66 
11.62 


23.98 
11.18 
12.80 


15.63 
6.11 
9.52 


15.65 
7.08 
8.57 


25.35 
10.58 
14.77 


25.20 

9.57 

15.63 


4.     On  ValucUion  of  Feed. 

The  commercial  valuation  of  the  feed  adopted  in  this  report 
is  based  on  the  contemporary  local  market  cost  (November, 
1890,  to  May,  1891)  of  the  different  fodder  articles  used, 
I.  e.,  their  retail  selling  price  at  Amherst  per  ton.  The 
market  price  of  the  coarse  fodder  constituents  of  the  daily 
diet,  as  rowen,  fodder  com,  com  ensilage,  soja  beans 
and  corn  stover,  is  the  same  as  during  the  preceding  year 
for  the  same  period,  November,  1889,  to  May,  1890,  while 
that  of  most  of  the  grain  feed  constituents  of  the  daily  diet, 
as  corn  meal,  wheat  bran,  gluten  meal  and  cotton-seed  meal, 
is  exceptionally  high  as  compared  with  that  during  the  pre- 
ceding year  for  corresponding  months.  Old-process  linseed 
meal  alone  had  suffered  a  slight  reduction,  one  dollar 
per  ton. 

The  changes  in  their  market  price  were  as  follows :  — 


Local  Market  Price  per  Ton  of  2^000  Pounds  at  Amh^st^  Mass, 


November,  1889, 
toJane,18B0. 


Norember,  U60i 
toJuMiIML 


Com  meal,     .        .        .        . 
Wheat  bran,  .        .        .        . 
Cotton-seed  meal,  . 
Old-process  linseed  meal, 
Gluten  meal  (Chicago), 

Rowen, 

Com  and  soja  bean  ensilage. 
Com  stover,  .        .        .        . 


$19  00 
17  50 

26  00 

27  00 
24  50 
15  00 

8  50 
5  00 


$28  00 

25  00 
28  00 

26  00 
28  00 
15  00 

850 
500 
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The  above-stated  change  m  the  market  cost  of  com  meal, 
wheat  bran,  gluten  meal  and  cotton-seed  meal  affects  very 
materially  the  cost  of  the  daily  diet  as  compared  with  that 
of  the  preceding  year.  The  dhily  grain  feed  rations  w\nch 
contain  glaten  meal  as  an  ingredient  (11.,  V.,  VI.,  IX.) 
are  3.32  cents  higher  than  they  would  have  been  during  the 
preceding  year  for  the  corresponding  months ;  those  which 
contain  cotton-seed  meal  (I.,  IV.,  VII.,  VIII.)  are  2.85* 
cents  higher,  and  that  which  contains  old-process  linseed 
meal  (HI.)  is  2.40  cents  higher.  This  increase  in  cost  is 
largely  due  to  the  exceptional  high  price  of  com  meal  and 
wheat  bran. 

The  substitution  of  gluten  meal  or  of  cotton-seed  meal  by 
old-process  linseed  meal,  three  pounds  in  each  case,  causes 
a  reduction  of  but  0.3  cents  in  the  market  cost  of  the  grain 
feed  portion  of  the  daily  diet  per  head.  The  market  cost  of 
(he  daily  grain  feed  rations  used  per  head  during  the  entire 
experiment  varies  only  from  11.85  cents  to  12.15  centSy  a 
difference  of  0.3  cents.  Allowing,  however,  a  proper  recog- 
nition of  the.  conmiercial  value  of  the  essential  manurial 
substances,  nitrogen,  phosphoric  acid  and  potassium  oxide, 
contained  in  each  of  the  grain  feed  constituents  of  the  daily 
fodder  rations,  we  find  in  our  case  that  the  net  cost  of  the 
cotton-seed  meal  containing  daily  grain  feed  rations  (I.) 
amounts  to  7.07  cents ^  while  that  of  the  old-process  linseed 
meal  containing  daily  grain  feed  rations  (IL)  is  7.29  cents  ^ 
and  that  of  gluten  meal  containing  fine  feed  rations  (IIL)  is 
8.01  cents  J  a  difference  respectively  of  0.22  to  0.94  cents  per 
head.  This  difference  in  net  cost  is  due  to  the  higher  ma- 
nurial value  of  cotton-seed  meal  and  of  old-process  linseed 
meal  as  compared  with  gluten  meal  at  stated  market  prices. 

The  choice  of  different  coarse  fodder  articles  in  the  daily 
diet  exerts  a  much  greater  influence  on  the  market  cost  of 
the  latter  than  that  of  the  different  kinds  of  grain  feed.  The 
market  cost  of  the  coarae  fodder  portion  of  the  daily  diet 
averages  13.5  cents  in  case  rowen  alone  (eighteen  pounds) 
serves  as  coarse  feed ;  it  averages  11.5  cents  in  case  forty- 
four  pounds  of  mixed  ensilage  and  five  pounds  of  rowen 
are  daily  fed;  and  it  amounts  to  from  4  to  4 J  cents  in 
case  firom  sixteen  to  eighteen  pounds  of  com  stover  are 
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used  per  day  for  that  purpose.  These  fitcts  find  their 
expression  in  the  above-stated  market  cost  of  the  nine 
complete  daily  fodder  rations  used  during  the  trial.  The 
market  cost  of  the  complete  daily  fodder  rations  I.,  11.,  III., 
VLii.,  IX.,  containing  rowen,  averages  25.55  cents;  rations 
rV.,  v.,  containing  mixed  ensilage  with  rowen,  average 
23.63  cents;  and  rations  VI.,  VII.,  containing  com  stover 
'  as  coarse  feed,  average  15.64  cents.  The  difference  in  the 
market  cost  of  the  above-described  nine  daily  fodder  rations^ 
caused  by  the  use  of  different  coarse  fodder  constituents^  rises 
in  some  instances  as  high  as  9.91  cents.  This  sum,  it  will 
be  noticed,  is  three  times  as  large  as  the  difference  due  to 
an  exceptional  rise  in  the  market  cost  of  the  grain  feed 
portion  of  the  various  daily  fodder  rations  used,  accepting 
the  ruling  local  market  prices  of  feed  stuff  at  the  close  of 
1889  and  of  1890  as  the  basis  of  our  valuation. 

Taking  the  manurial  value  of  the  different  coarse  fodder 
constituents  used  into  consideration,  we  find  the  difference 
of  their  net  cost  not  less  striking  than  has  been  shown  above 
to  be  the  case  in  regard  to  their  market  cost. 


MufcetOost 


KamuUI 
Vataw. 


Rowen,  18  ponnds,     .... 
Mixed  ensilage,  44  pounds,  rowen, 

5  pounds, 

Com  stover,  18  pounds, 


Cents. 

13.6 

11.45 
4.50 


Cents. 
7.92 

4.66 
1.91 


Oenti. 
5.57 

6.79 
2.59 


The  high  market  price  of  two  of  our  most  prominent  home- 
raised  coarse  fodder  articles,  first  and  second  cut  of  upland 
meadow,  —  English  hay  and  rowen,  —  affects  seriously  the 
degree  of  our  financial  results  in  the  production  of  milk,  as 
far  as  the  cost  of  feed  is  concerned.  We  are  in  need  of  a 
cheaper  source  of  supply  of  coarse  fodder  substances  than 
a  considerable  proportion  of  our  grass  lands,  pastures  and 
meadows  in  their  present  state  of  productiveness  can  claim  to 
give.  More  satisfactory  results  can  be  obtained,  no  doubt,  in 
many  cases  by  turning  indifferently  yielding  dry  grass  lands, 
if  at  all  capable  of  higher  cultivation,  to  account  for  the 
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prodaction  of  some  other  suitable  fodder  crop  than  grasses. 
The  good  services  of  dry  fodder  com,  com  stover  and  a 
good  com  ensilage,  for  a  more  economical  prodaction  of 
milk,  are  deservedly  from  day  to  day  more  generally  recog- 
nized. However  gratifying  this  &ct  may  be  considered,  it 
is  not  advisable,  in  the  light  of  past  experience,  in  a  general 
farm  management  to  raise  one  fodder  crop  at  the  exclusion 
of  all  others,  however  lucrative  at  the  time  this  practice  may 
prove;  such  a  course  can  at  best  only  offer  a  temporary 
relief.  The  introduction  of  a  greater  variety,  in  particular, 
of  annual  reputed  fodder-crops  promises  a  more  permanent 
improvement  in  fodder  supply.  Such  a  course,  wherever 
adopted,  has  not  only  resulted  in  cheapening  the  production 
of  milk  and  beef,  but  has  proved  to  be  a  most  economical 
way  to  raise  the  general  productiveness  of  farm  lands  to  a 
higher  standard. 

Our  local  experience  with  a  variety  of  annual  leguminous 
fodder  crops,  as  vetches,  serradella  and  soja  bean,  has  been 
very  encouraging.  The  satisfactory  results  obtained  in 
previous  years  are  fully  confirmed  during  the  present  sea?on, 
when  a  mixed  crop  of  vetch  and  oats  and  soja  bean  has 
served  as  the  principal  coarse  fodder  for  milk  production 
from  the  middle  of  June  to  the  beginning  of  September. 


5.     Average  Quantity  of  Milk 

per  Day  {Quarts). 

FssDnro  Pbbiods. 

I. 

n. 

m. 

IV. 

V. 

VI. 

vn. 

vm. 

IX. 

I.  JcMle,       . 

6.77 

6.30 

6.70 

7.64 

8.47 

6.80 

6.60 

. 

2.  Pearl, 

10.74 

10.28 

10.84 

- 

12.10 

9.07 

7.34 

9.19 

9.24 

3.  Pink, 

7.65 

7.42 

. 

8.07 

8.80 

7.08 

6.66 

7.48 

7.63 

4.  Rozy, 

6.87 

6.64 

6.26 

- 

- 

• 

. 

_ 

_ 

6.  Batterenp, 

. 

- 

* 

13.36 

13.81 

10.66 

9.81 

9.46 

8.68 

«.  NancT, 

8.84 

7.68 

7.49 

8.31 

8.64 

• 

• 

•. 

— 

7.  ClariMa,    . 

. 

• 

— 

- 

- 

• 

9.47 

10.04 

11.37 

8.  Jano, 

7.2» 

6.70 

6.46 

7.60 

- 

• 

- 

. 

. 

9.  FkTorlte,  . 

■ 

■ 

" 

" 

' 

11.83 

7.89 

10.06 

9.60 

An  examination  of  the  above  statements  concerning  the 
daily  average  yield  of  milk  of  the  different  cows  on  trial 
during  the  different  feeding  periods  shows,  almost  without 
exception,  that  our  changes  in  the  coarse  fodder  constituents 
of  the  daily  diet  have  affected  the  results  more  seriously  than 
our  changes  in  the  grain  feed  portion.     Amon^  the  coarse 
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feed  constituents  used,  ranks  first  mixed  ensilage  and  rowen 
(periods  IV.,  V.),  then  rowen  (I.,  II.,  IH.,  Vm.,  IX.) 
and  dry  corn  stover  last  (VI.,  VH.),  as  £Eur  as  the  daily 
yield  of  milk  is  concerned. 

The  diflference  noticeable  in  the  daily  average  yield  of 
milk  in  case  of  rowen,  as  compared  with  com  stover,  does 
in  no  instance  deprive  the  latter  of  the  claim  to  be  tlie 
cheaper  coarse  fodder  article  of  the  two  in  our  trial.  Mixed 
ensilage,  with  rowen  in  place  of  com  stover,  on  the  otiier 
hand,  has  raised  in  some  instances  the  daily  yield  of  milk 
more  than  three  quarts  (Pearl  and  Buttercup)  ;  allowing 
three  cents  per  quart  of  milk  makes  the  former  the  cheaper 
coarse  fodder  article  of  the  two,  under  otherwise  corre- 
sponding circumstances.  These  results  are  noticeable  with- 
out reference  to  the  particular  combination  of  grain  feed 
rations  used  in  either  case. 

The  influence  of  the  various  grain  feed  rations  on  tiie 
yield  of  milk  in  case  of  the  same  kind  of  coarse  fodder 
ration  is  apparently,  to  a  considerable  degree,  depending  on 
the  individual  disposition  of  the  animal  on  trial.  Cotton- 
seed meal  containing  grain  feed  rations  give  in  five  out  of 
six  cases  better  results  when  fed  with  rowen  than  either 
gluten  meal  or  old-process  linseed  meal  ration,  under  other- 
wise corresponding  conditions.  Gluten  meal  and  cotton-seed 
meal  did  equally  well  when  fed  with  either  mixed  ensilage 
or  corn  stover.  Old-process  linseed  meal  has  only  been  fed 
with  rowen  on  the  present  occasion  (I.,  II.,  III.)  ;  it  com- 
pared well  in  yield  of  milk  with  gluten  meal. 

I.  —  Variations  in  dailj  production  of  milk  daring  the  entire  feeding  experiment 
(quarts). 

II.  —  Average  quantity  of  milk  per  day  for  the  entire  feeding  texperiment  (quarts). 


I. 

n. 

Jessie, 

Pearl.. 

Pink,   . 

Roxy,. 

Buttercup, 

Nancy, 

Clarissa, 

Juno,  . 

Favorite, 

5.30—   8.48 
7.34—12.19 
6.66—  8.30 
5.23—   6.81 
8.69  —  13.86 
7.49—  8.54 
9.47  —  11.37 
6.46—   7.60 
7.89  —  11.38 

6.58 
9.86 
7.51 
6.89 

10.80 
8.07 

10.29 
6.99 
9.72, 
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Average  Composition  of  Milk  during  Different  Feeding 

Periods. 

1 

% 

S 

4 

a 

• 

7 

8 

• 

Pbbiods. 

1 

t 

g 

1 

PQ 

1 

1 

i 

1 

I.,     .     . 

( SoUds,  per  cent., 
{ Fat,  per  cent.,     . 

15.62 
0.17 

12.62 
3.02 

16.87 
6.70 

14.70 
6.19 

- 

18.18 
4.41 

- 

18.91 
4.71 

- 

n..    .     . 

\  8olids,  per  cent., 
}  Fat,  per  cent.,     . 

17.85 
7.38 

12.  n 
4.00 

14.73 
6.13 

15.18 
5.12 

- 

13.33 
4.31 

- 

18.82 
.4.86 

- 

m.,  .     . 

( Solids,  per  cent., 
}  Fat,  per  cent.,     . 

17.«9 
7.07 

13.60 
4.06 

- 

15.31 
5.00 

- 

14.47 
4.80 

- 

14.80 
4.88 

- 

IV..  .       . 

\  Bolide,  per  cent., 
/  Fat,  per  cent.,     . 

17.61 
7.09 

- 

16.90 
6.00 

- 

12.64 
3.65 

14.68 
6.00 

- 

14.84 
4.96 

- 

v..    .     . 

J  8oUd§,  per  cent., 
\  Fat,  per  cent.,     . 

17.86 
7.02 

13.60 
4.27 

16.53 
6.74 

- 

12.81 
8.79 

14.75 
6.00 

- 

- 

- 

VI.,  .       . 

)  Solids,  per  cent., 
)  Fat,  per  cent.,     . 

17.02 
6.47 

13.04 
4.48 

15.86 
5.67 

- 

12.64 
8.06 

- 

- 

- 

18.09 
4.85 

vn...     . 

)  Solids,  per  cent., 
i  Fat,  per  cent.,     . 

17.63 
7.26 

14.32 
6.04 

16.56 
6.09 

- 

12.50 
4.06 

14.18 
6.01 

" 

18.53 
4.58 

vni.. 

)  Solids,  per  cent., 
\  Fat,  per  cent.,     . 

- 

18.74 
4.84 

15.82 
5.65 

' 

12.98 
4.18 

- 

14.18 
6.08 

- 

12.78 
4.19 

IX.,  . 

\  Solids,  per  cent., 
(  Fat,  per  cent.,     . 

- 

18.66 
4.04 

15.54 
6.48 

- 

13.46 
4.27 

- 

13.79 
4.60 

- 

12.40 
8.48 

Live  Weight  of  AnimcUs  during  the  Feeding  Periods  {Pounds) . 


FsBDmo  Pkbiods. 

Gain 

I. 

n. 

in. 

rv. 

V. 

VI. 

VII. 

vin. 

IX. 

Close. 

Jessie,        .       .       . 

920 

920 

965 

976 

988 

951 

038 

- 

- 

13 

Pe«l, .       . 

850 

877 

869 

- 

872 

853 

858 

858 

880 

80 

Pink,  .       . 

910 

982 

- 

914 

048 

947 

952 

966 

978 

08 

Roxy, 

1.010 

1,010 

992 

- 

- 

- 

- 

- 

- 

-18 

Butteronp, 

- 

- 

- 

781 

797 

795 

786 

700 

776 

-0 

Nancy, 

940 

942 

948 

963 

987 

- 

- 

- 

- 

41 

ClarisM,     . 

- 

- 

- 

- 

- 

- 

833 

860 

848 

16 

Jano, . 

1,142 

1,124 

1,135 

1,114 

- 

- 

- 

- 

- 

-38 

Fktorlta,    .       . 

- 

- 

- 

- 

- 

820 

775 

809 

801 

-26 
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Conclusions. — A  careful  examination  of  the  previously 
recorded  results  of  our  inquiry  into  the  respective  particular 
claims  of  cotton-seed  meal,  old-process  linseed  meal  and 
gluten  meal  as  constituents  of  the  daily  diet  of  milch  cows, 
leads  us  to  the  following  statements :  — 

1.  The  substitution  of  three  pounds  of  gluten  meal  by 
either  three  pounds  of  cotton-seed  meal  or  three  pounds  of 
old-process  linseed  meal,  at  stated  market  prices,  and  under 
otherwise  corresponding  circumstances,  does  not  materially 
effect  the  market  cost  of  the  daily  fodder  ration  used  in  our 
case.  The  difference  in  their  market  price  amounts  to  0.3 
cents  in  £Eivor  of  old-process  linseed  meal.  Taking  the 
obtainable  manurial  value  into  consideration,  as  far  as  the 
three  stated  grain  feed  constituents  of  the  daily  diet  are  con- 
cerned, three  pounds  of  cotton-seed  meal  are  0.94  cents 
cheaper  than  three  pounds  of  gluten  meal  and  0.22  cents 
cheaper  than  three  pounds  of  old-process  linseed  meal. 

2.  The  comparative  nutritive  effect  of  cotton-seed  meal, 
gluten  meal  and  old-process  linseed  meal,  as  far  as  their  in- 
fluence on  the  yield  of  milk  is  concerned,  in  case  of  otherwise 
corresponding  fodder  rations,  depends  evidently  in  a  con- 
trolling degree  on  two  distinctly  different  circumstances, 
namely,  the  individual  disposition  and  constitution  of  the 
animal.on  trial,  and  on  the  particular  kind  of  coarse  fodder 
constituent  of  the  daily  diet.  In  case  of  rowen  as  coarse 
fodder  constituent,  cotton-seed  meal  leads,  in  five  out  of  six 
cases,  both  gluten  meal  and  old-process  linseed  meal,  while  in 
case  mixed  ensilage  or  com  stover  served  as  coarse  feed 
the  gluten  meal  competes  well  with  cotton-seed  meal.  Old- 
process  linseed  meal  has  only  been  tested  with  rowen  on  the 
present  occasion ;  it  stands  but  little  behind  the  gluten  meal. 

3.  The  density  of  the  milk  in  case  of  the  same  cow  varies 
but  little  during  the  experiment ;  the  notable  changes  are 
apparently,  in  a  controlling  degree,  due  to  the  particular 
condition  and  individuality  of  the  cow  engaged  in  the  trial. 
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Net  Cost  or  Milk  amd  Mandbiai.  Value  or  Ferd  CoNsnmD. 


1.   Je$$ie. 


WKMDUia  PEBIODS. 


111 


If 

Hi 


Not. 
Not. 
Dec. 
Jan. 
Feb. 
Mar. 
Mar. 


1  to  Not.  21, . 
26  to  Dec.  16,. 
22  to  Jan.  11, , 
26  to  Feb.  11,. 
14  to  Mar.  4, , 
10  to  Mar.  25, . 
28  to  Apr.  12, . 


15  86 
5  12 
5  31 
4  01 
4  69 
2  39 
2  48 


t2  81 
2  42 

2  67 
2  53 
2  68 
1  15 
1  41 


t2  25 

1  94 

2  14 
2  02 
2  14 

0  92 

1  13 


13  11 
3  18 
3  17 

1  99 

2  55 
1  47 
1  85 


Cents. 
2.19 
2.85 
2.65 
1.55 
1.58 
1.35 
1.53 


Total, 


t29  86 


tl5  67 


(12  54 


tl6  82 


Poondi. 
920 
947 
998 
978 
995 
940 
932 


2.    Pearl 


Not.  1  to  Not.  21,. 

(5  89 

•3  08 

12  46 

13  48 

1.52 

864 

Not.  26  to  Dec.  16, . 

5  86 

2  55 

2  04 

3  32 

1.54 

876 

Dec.  22  to  Jan.  11, . 

5  87 

2  70 

2  16 

3  21 

1.41 

876 

Feb.  14  to  Mar.  4,. 

4  62 

2  71 

2  17 

2  45 

1.06 

873 

Mar.  10  to  Mar  25, . 

2  58 

1  29 

1  03 

1  55 

1.07 

850 

Mar.  28  to  Apr.  12, . 
Apr.  16  to  May  6, . 
Id&y  11  to  May  31, . 

2  52 

1  44 

1  15 

1  87 

1.17 

865 

5  61 

2  94 

2  85 

8  26 

1.69 

842 

5  44 

2  59 

2  07 

8  37 

1.74 

874 

Total,    .   . 

(87  89 

(19  80 

115  43 

(21  96 

- 

- 

8.    Pink. 


Not.  1  to  Not.  21,. 

(5  99 

•3  14 

(2  51 

(8  48 

2.20 

910 

Not.  26  to  Deo.  16, . 

5  83 

2  80 

2  24 

8  59 

2.30 

950 

Jan.  26  to  Feb.  11, . 

4  09 

2  60 

2  08 

2  01 

1.47 

922 

Feb.  14  to  Mar.  4,. 

4  75 

2  83 

2  26 

2  49 

1.60 

953 

Mar.  10  to  Mar.  25, . 

2  57 

1  28 

1  02 

1  55 

1.37 

940 

Mar.  28  to  Apr.  12, . 

2  64 

1  52 

1  22 

1  42 

1.35 

970 

Apr.  16  to  May  6, . 
May  11  to  May  81, . 

.5  63 

2  95 

2  86 

8  27 

2.08 

940 

5  60 

2  68 

2  14 

8  46 

2.16 

973 

Total,    .   . 

187  10 

119  80 

(15  88 

121  27 

- 

- 
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Net  Cost  of  Milk  and  Manorial  Value  op  Feed  —  ChnHmed. 

4.    Boxy. 


FESDura  febiods. 

1 

PI 

111 

in 

'ill 

iitA 

1 

1 

Nov.    ItoNov.  21, . 
NoY.  26  to  Dec.  16, . 
Deo.  22  to  Jan.  11, . 

t5  57 
5  03 
4  89 

t2  92 
2  38 
2  45 

12  34 
1  90 
1  96 

$3  23 
8  18 
2  93 

CCDtt. 

2.26 
2.64 
2.67 

POODIU. 

1,008 
1,034 
1,010 

Total, 

tl5  49 

$7  75 

(6  20 

t9  29 

- 

- 

5 

Buttercup, 

Jan.  29  to  Feb.  11, . 

$3  27 

12  05 

tl  64 

tl  63 

0.87 

800 

Feb.  14  to  Mar.    4, . 

4  49 

2  60 

2  08 

2  41 

1.29 

vy^ 

Mar.  10  to  Mar.  25, . 

2  56 

1  27 

1  01 

1  55 

0.91 

800 

Mar.  28  to  Apr.  12, . 

2  59 

1  49 

1  19 

1  40 

0.94 

790 

Apr.  16  to  May    6, . 
May  11  to  May  31,. 

5  07 

2  66 

2  13 

2  94 

1.48 

Vi)3 

5  00 

2  36 

1  89 

3  11 

1.70 

V/6 

Total, 

•22  98 

tl2  43 

t9  94 

fl3  04 

- 

- 

6,    Nancy, 


Nov.    1  to  Nov.  21,. 
Nov.  26  to  Dec.  16, . 
Dec.  22  to  Jan.  11,  . 
Jan.  26  to  Feb.  11,. 
Feb.  14  to  Mar.    4, . 

t5  83 
5  46 
5  35 

3  93 

4  44 

13  06 
2  60 
2  70 
2  47 
2  56 

t2  45 

2  08 
2  16 

1  97 

2  05 

13  38 
3  38 
3  19 

1  96 

2  39 

1.93 
2.10 
2.03 
1.39 
1.47 

Total, 

t25  01 

f  13  39 

f  10  71 

tl4  30 

- 

925 
960 
972 
963 
985 


7.    Clarissa, 


Mar.  28  to  Apr.  12, . 
Apr.  16  to  May     6, . 
May  11  to  May  31,. 

t2  51 
5  46 
5  61 

f  1  43 

2  86 
2  68 

tl  14 
2  29 
2  14 

11  37 
3  17 
3  47 

0.90 
1.50 
1.45 

Total, 

113  bS 

f6  97 

f  5  57 

f8  01 

- 

848 
835 
855 
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Xet  Cost  of  Milk  and  Mamubuu.  Value  or  Feed — Uoncluded. 

8.    Juno. 


FKEDntO  FEBIODS. 


it 


til 


ill 


^    ■ 


111 

|S6 


p 


Nov.  1  to  Nov.  21, . 
Nov.  26  to  Dec.  16, . 
Dec.  22  to  Jan.  11, . 
Jan    26  to  Feb.  11,. 

Total, 


t5  62 

5  07 

6  21 
3  78 


tl9  68 


(2  95 

2  40 
2  62 
2  34 


t2  36 

1  92 

2  10 
1  87 


$3  26 
3  15 
3  11 
1  91 


Cento. 

2.13 
2.24 
2.30 
1.50 


$10  31 


$8  25 


(11  43 


Pounds. 
1,130 
1,143 
1,150 
1,105 


^.    Favorite. 


Mar.  10  to  Mar.  25, . 
Mar.  28  to  Apr.  12, . 
Apr.  16  to  May  6, . 
May  11  to  May  31, . 

12  39 
2  27 

4  83 
4  79 

11  15 

1  26 

2  53 
2  25 

10  92 

1  01 

2  02 
1  80 

$1  47 

1  26 

2  81 
2  99 

0.81 
0.99 
1.33 
1.48 

790 
785 
782 
797 

Total, 

(14  28 

$7  19 

15  75 

tS  53 

- 

- 

Composition  of  Fodder  Articles  fed  during  the  Above-described 
Feeding  Experiment, 


Com  MecU  (Average), 


1° 

1^ 


•sad: 


lit 
I-" 


^  .^  c 
j  =  2 


Moisture  at  100°  C, 
Dry  matter. 


Analysis  of  Dry  Matter. 
Grade  ash,  .... 

**      cellulose, . 

"fat 

**      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 


13.26 
86.74 


205.20 
1,734.80 


100.00 

1.72 
2.28 
4.90 

12.94 

78.16 


2,000.00 

34.40 
45.60 
98.00 

258.80 

1,563.20 


100.00 


2,000.00 


21.89 
83.30 

204.45 

1,531.94 

1,841.58 


48 
85 

79 

98 
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ComposUion  of  Fodder  ArtideSy  etc.  —  Continaed. 
Wheat  Bran  (Average). 


i 

If! 

nt 
III 

1 

1 

Moiatore  at  100<^  C,    . 

12.11 
87.89 

242.20 
1,757.80 

. 

- 

\ 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 

"     cellulose,. 

••     fat,    . 

*•     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

7.40 

12.17 

6.04 

18.48 

66.91 

2,000.00 

148.00 
243.40 
100.80 

369.60 

1,138.20 

68.42 
71.67 

288.29 

876.41 

24 

71 

78 

77 

►  CO 

1H 

100.00 

2,000.00 

1,294.69 

- 

ChUonrseed  Meal  (Average). 


1 

3  «§ 

1^4 

III 

it 
III 

i 

1 

1 

Moisture  at  100°  C,    . 
Dry  matter. 

9.77 
90.23 

195.40 
1.804.60 

_ 

. 

> 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 

♦*     cellulose, . 

♦'     fat,    . 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 

100.00 

8.18 

7.74 

11.33 

44.41 

28.34 

2,000.00 

163.60 
164.80 
226.60 

888.20 

666.80 

199.41 
764.97 
638.46 

88 
85 
96 

100.00 

2,000.00 

1,492.84 

- 
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Chmpotition  of  Fodder  Articles,  etc.  —  Continued. 
Oid^^roeett  Litueed  Mtal. 


m 
111 


lit 


i 

I 


Moifltare  at  100°  C, 
Diy  matter^ 


Analysis  of  Dry  Matter, 
Crude  ash,  .... 

**     cellalose, . 

"     fat,   .... 

^      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     •       •       •       • 


8. 
91, 


174.40 
1325.60 


lUO.OO 


5. 
8. 
9. 

36. 

39. 


2,000.00 

119.20 
164.60 
197.40 

723.80 

795.00 


42.79 
179.63 

629.70 

723.45 


100.00 


2,000.00 


1,575.57 


91 
87 
91 


CO 


GliOen  Meal. 

1890-9I. 


1 

Constituents  (in 
Pounds)  in  a 
Ton    of  2,000 
Pounds. 

Pounds  DKrestl- 
ble  in  a  Ton  of 
S/)00  Pounds. 

I 

Moisture  at  100°  C,    . 
Dry  matter. 

10.90 
89.10 

218.00 
1,782.00 

- 

- 

\ 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 

•♦     cellulose, . 

"     f  at,    . 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

1.02 
1.28 
7.36 

34.79 

55.55 

2,000.00 

20.40 

25.60 

147.20 

695.80 

1,111.00 

15.87 
125.12 

549.68 

1,011.01 

62 

85 

79 
91 

l-H 

100.00 

2,000.00 

1,701.68 

- 
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Composition  of  Fodder  Articles^  etc.  —  Continaed. 
Botoen  (Averttge). 


•1. 


^  5  B  ! 


m 


I 

S 

r 


Moisture  at  lOQP  C, 
Dry  matter, 


Analysis  of  Dry  Matter. 
Grade  ash,  .... 

**      cellulose, . 

"     fat,    . 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 


13.90 
86.10 


100.00 

8.28 

28.88 

3.91 

13.45 

45.48 


100.00 


278.00 
1,722.00 


2,000.00 

165.60 

577.60 

78.20 

269.00 

909.60 


369.66 
35.97 

166.78 

600.34 


2,000.00  ^ 


1,172.75 


64 
46 

62 

66 


Com  and  Sofa  Bean  Ensilage. 


Moisture  at  100°  C, 
Dry  matter, 


Analysis  of  Dry  Matter. 
Crude  ash,  .... 

**     cellulose, . 

**     fat,   .... 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,    .... 


Is 


71.03 
28.97 


100.00 

11.04 

27.84 

5.35 

15.27 

40.50 


100.00 


III 


1,420.60 
579.40 


2,000.00 

220.80 
556.80 
107.00 

305.40 

810.00 


2,000.00 


339.65 
69.55 

216.83 

558.90 


1,184.93 


61 
65 

71 

69 


a 


>^ 


I 
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Composition  of  Fodder  Articles,  etc.  —  Condaded. 
Com  Stover. 


Il 

|1 

5  «§ 

Pounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

1 

1 

Moistigre  at  100°  C,   . 
Dry  matter, 

19.89 
80.11 

397.80 
1,602.20 

- 

1 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 

"      cellulose, . 

"      fat,   .... 

"      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,    .... 

100.00 

6.33 

34.59 

1.28 

5.74 

52.06 

2,000.00 

126.60 

691.80 

25.60 

114.80 

1,041.20 

498.10 
19.20 

83.80 

697.60 

72 

75 

73 
67 

100.00 

2,000.00 

1,298.70 

- 

3.     Summer  Feeding  Experiment  with  Milch  CowSy 
July  6  to  Sept.  26,  1891. 

Green  feed :  vetch  and  oats,  soja  beans  and  fodder  com. 
Grain  feed :  com  meal,  wheat  bran,  dried  brewers'  grain,  gluten 
meal  (Chicago). 

The  feeding  experiment  here  under  discussion  is  a  con- 
tinuation of  similar  ones  carried  on  during  the  summer 
season  in  preceding  years  (since  1887)  for  the  purpose  of 
ascertaining  the  comparative  feeding  value  and  the  general 
economy  of  various  reputed  green  fodder  crops  in  the  dairy 
industry.  Our  late  observation  includes,  of  green  crops, 
besides  vetch  and  oats  and  soja  beans  of  former  years,  as  an 
addition  the  green  fodder  corn.  The  two  first  named  green 
crops  were  cut  for  feed  at  the  beginning  of  blooming,  and 
they  were  fed  until  our  supply  was  either  exhausted  or 
until  they  were  fully  matured  yet  still  succulent.  The  green 
fodder  com  was  first  cut  for  feed  when  the  kernels  were 
fiilly  developed  yet  in  the  milk.  The  grain  feed  ration 
consisted  throughout  the  entire  experiment  of  corn  meal 
and  gluten  meal,  alternating  either  with  wheat  bran  or  dried 
brewers'  grain.     The  daily  ration  of  grain  feed  amounted 
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throoghoat  the  entire  experiment  to  nine  poonds  per  head ; 
three  pounds  of  com  meal  and  three  pounds  of  Chicago 
gluten  meal  with  either  three  pounds  of  wheat  bran  or  with 
three  pounds  of  dried  brewers*  grain^for  the  purpose  ofcomr 
paring  the  economical  merits  of  these  two  articles  in  connection 
with  the  production  of  milk. 

The  daily  rations  of  coarse  feed  consisted  of  five  pounds 
of  rowen  —  hay  of  second  cut  of  upland  meadows — and  of 
either  a  mixed  green  crop  of  vetch  and  oats,  or  of  green 
soja  bean  or  of  green  fodder  com.  The  daily  consumption 
per  head  of  grain  feed  and  of  hay,  as  far  as  quantity  is  con- 
cerned, remained  the  same  in  case  of  every  animal  during  the 
entire  experiment,  while  that  of  the  green  fodder  crops  was 
governed  by  the  appetite  of  each  animal  on  trial.  The 
quantity  daily  consumed  decreased  as  a  rule  with  their 
advancing  growth,  on  account  of  the  steady  increase  of  solid 
matter  in  the  plants.  The  daily  consumption  of  vetch  and 
oats  varied  at  different  feeding  periods  from  45  to  35  pounds 
in  case  of  the  same  animals,  and  that  of  soja  beans  from  44 
to  38  pounds,  while  that  of  green  fodder  com  varied  from 
50  to  38  pounds  in  case  of  different  animals  (fifth  feeding 
period) . 

A  record  of  the  composition  and  general  character  of  the 
various  fodder  constituents  of  the  daily  diet  will  be  found 
farther  on. 

Five  cows,  grades  of  various  descriptions  and  in  different 
milking  periods,  served  in  the  trial. 

The  subsequent  statement  shows  the  average  composition 
of  the  daily  fodder  rations  used  in  the  trial  during  five 
succeeding  feeding  periods  into  which  the  entire  experiment 
was  divided. 

Statement  of  the  Average  Daily  Fodder  BaUons  used  during 
the  Different  Feeding  Periods. 


Com  meal, 

8.00  lbs. 

Brewers' grain. 

8.00    " 

Gluten  meal,     . 

8.00    « 

Rowen,      .... 

5.00    " 

Vetch  and  oats  (^reen),  . 

47.24    " 

Total  cost, 

22.39  cts 

Net  cost,   .... 

.      12.96    " 

Manurial  value  obtainable. 

9.43    " 

Nutritive  ratio. 

.   1:6.17 
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Average  Daily  Fodder  EationSy  etc. 

IL 
Com  meal, 
Wheat  bran,     . 
Gluten  meal,    . 
Rowen,     . 

Vetch  and  oats  (green), 
Total  cost. 
Net  cost,  ... 
Manorial  value  obtainable. 
Nutritive  ratio. 


m. 


Com  meal,       .       , 

Wheat  bran,     . 

Gluten  meal,    . 

Rowen,     . 

8oja beans  (green),. 

Total  cost, 

Net  cost,  . 

Manurial  value  obtainable. 

Nutritive  ratio. 


0)m  meal. 

Brewers'  grain. 

Gluten  meal, 

Bowen,  ,  . 

Soja  beans. 

Total  cost. 

Net  cost,  .        .        .        - 

Manurial  value  obtainable. 

Nutritive  ratio, 


Com  meal. 

Brewers'  grain. 

Gluten  m^,    . 

Rowen, 

Fodder  com  (green), 

Total  cost. 

Net  cost,  . 

Manurial  value  obtainable. 

Nutritive  ratio. 


IV. 


LIUIUUCU. 

3.00  lbs. 

8.00 

M 

8.00 

CC 

6.00 

M 

.      36.42 

(4 

20.91  cts. 

.      12.52 

CC 

8.39 

a 

.   1:6.29 

8.00  lbs. 

3.00 

u 

8.00 

u 

5.00 

u 

.      51.28 

CI 

.      27.18  cts. 

.      17.32 

CC 

9.86 

CC 

.   1:5.07 

.        8.00  lbs. 

3.00 

u 

8.00 

u 

.        5.00 

CC 

.      47.34 

«c 

.      26.31  cts. 

.      16.65 

CC 

9.66 

CC 

.    1:4.76 

8.00  lbs. 

8.00 

a 

8.00 

(t 

5.00 

tc- 

.      39.22 

cc 

.      20.80  cts. 

.      12.67 

CC 

8.13 

CC 

.    1:6.17 

Locai  Market  Cost  of  the  Varioue  Articles  of  Fodder 
used  {per  Ton), 

Com  meal, $31  00 

Brewers'  grain, 23  00 

Wheatbran, 23  00 

Gluten  meal, •        •        .  27  00 

Rowen, 1^  00 

Vetch  arid  oats  (green), 2  75 

Fodder  com  (green), 3  50 

Soja  beans  (green), 4  40 
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Essential  Fertilizing  Constituents  of  the  Above  Fodder 
Articles. 

Nitrogen,  10  cents;  phosphoric  add,  01  cents;  potessinm  oxide,  H  cents  per  pooiid. 


Cora 
Meal. 

GraiD. 

Wbeat 
Bimo. 

OlQteo 
Meal. 

Rowao 

Vetch 
and 
Oau. 

Fbdder 
Oora. 

Bcaos. 

Molitare,     .       . 

16.81 

12.00 

12.00 

11.11 

13.00 

67.40 

71.86 

74.28 

NHrogen,     . 

1.661 

8.200 

2.240 

4.741 

1.868 

.460 

.843 

.M 

Phospborio  acid, 

.SOS 

1.102 

2.703 

.418 

.464 

.202 

.105 

.183 

PotaMiom  oxide, 

.426 

1.466 

1.502 

.044 

1.066 

.487 

.430 

.297 

ValaatioD  per 
2,000  pounds,   . 

•6  10 

$12  62 

$1136 

$14  73 

• 
$T84 

$2  04 

$163 

$211 

History  of  Cows  {Chrades). 


NAMR. 

Breed. 

1 

1 

Last  Calf  dropped. 

1 

It 

Cora, . 
Pearl, 
Buttercup, . 
Lucy, . 
Clarissa,     . 

Grade  Jersey,  . 
Native,     . 
Grade  Ayrshire, 
Grade  Ayrshire, 
Grade  Durham, 

7 
6 
5 
5 
7 

April    16,1891, 
Aug.      8, 1890, 
Jan.       2,  1891, 
June      2, 1891, 
March  14, 1891, 

11-12 
8-9 
8-9 

12-13 
9-10 

3 
8 
3 
3 
3 

Yield  of  Milk  during  Different  Feeding  Periods  {Quarts). 


Cora. 

Peart. 

Bottereop. 

Lucy. 

Clsrltss. 

Period     I,       .        .        . 
Period   II.,      . 
Period  III.,       . 
Period  IV.,       .        .        . 
Period   v.,      .        .        . 

11.29 
11.34 
11.24 
11.57 
10.70 

8.11 
8.70 
8.63 
8.95 
8.92 

8.34 
8.73 

8.76 
8.85 
8.64 

12.26 
12.78 
12.85 
13.26 
12.01 

9.49 

9.31 

10.87 

10.99 

9.98 

Average,  . 

11.23 

8.66 

8.66 

12.63 

10.08 
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Conclusions. — The  results  of  the  past  season  obtained  in 
this  connection  are  very  encouraging,  as  will  be  seen  from 
the  subsequent  brief  abstract  when  compared  with  those 
noticed  in  preceding  years. 

1.  The  yield  of  milk  is  well  maintained  during  the  entire 
experiment  of  three  months.  The  average  daily  yield  of 
milk  of  the  various  cows  for  the  entire  experiment  is  in  four^ 
out  of  five  cases  larger  than  their  yield  at  the  beginning  of 
the  observation;  in  the  fifth  case  there  is  practically  no 
change  (Cora).  The  largest  average  yield  of  milk  was 
noticed,  without  any  exception  as  to  a  particular  cow,  in 
case  of  soja  bean  as  green  fodder  and  dried  brewers'  grain 
as  ingredient  of  the  daily  grain  feed  ration  (fourth  feeding 
period).  Green  fodder  corn  leads  in  three  out  of  five  cases 
the  green  vetch  and  oats  when  fed  with  dried  brewers'  grain. 

2.  The  amount  of  dry  vegetable  matter  consumed  per 
quart  of  milk  produced  varies  in  case  of  difierent  cows  from 
1.77  pounds  (Cora)  to  3.33  pounds  (Pearl).  The  amount 
consumed  in  case  of  the  same  cows  varies  in  different  feed- 
ing periods  from  1.77  to  2.25  pounds  (Cora)  and  from  2.44 
to  3.17  pounds  (Buttercup). 

3.  The  total  cost  of  feed  consumed  per  quart  of  milk 
produced  differs  in  case  of  different  animals  for  the  same 
feeding  period  from  1.69  to  2.30  cents  (Lucy  and  Pearl, 
fifth  feeding  period)  ;  as  far  as  different  feeding  periods  are 
concerned,  it  varies  in  one  case  from  1.69  to  2.30  cents 
(Lucy)  and  in  another  case  from  2.24  to  2.91  cents  (Clarissa) . 

4.  The  net  cost  of  feed  per  quart  of  milk  produced  varies 
from  1.01  to  1.43  cents  for  the  same  feeding  period  in  case 
of  different  animals  (Lucy  and  Pearl,  second  feeding  period) . 

5.  The  obtainable  manurial  value  amounts  on  an  average 
to  three-sevenths  of  the  market  cost  of  the  feed  consumed. 
The  green  vetch  and  oats  leads  in  this  connection. 

6.  The  quality  of  the  milk  is  in  every  instance  improved 
in  the  percentage  of  solids  during  the  experiment  without 
showing  any  perceptible  decrease  in  yield.  Individuality 
of  the  animal  and  stage  of  lactation  affect  the  results  to  a 
controlling  extent. 

7.  Brewers'  grain  has  served  as  an  excellent  substitute 
for  wheat  bran  in  our  diet  for  milch  cows. 
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9aoioaoR9Dpaid  j<v 

PWJ  JO  »«03  9»U9AY 
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42.00 
60.00 
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FEEDING  PERIODS. 

1891. 

July     6  to  July  21, 
July  24  to  Aug.    2, 
Aug.    6  to  Aug.  17, 
Aug.  21  to  Sept.    3, 
Sept.    7  to  Sept.  26, 
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Net  Cost  op  Milk  and  Makurial.  Value  of  Feed. 
Car<i. 


1 

III 

Ml 

^l 

i^ 

:s 

nSEDIKO  PEBI0D8. 

In 

i 

hi 

^ 

> 

s 

» 

^ 

> 

IMl. 

Cents. 

Pomidi. 

July    6  to  July  21,  . 

t3  44 

f  1  78 

$1  42 

t2  02 

1.12 

1,080 

July  24  to  Aug.   2,  . 

1  92 

0  93 

0  74 

1  18 

1.04 

1,056 

Aug.  6  to  Aug.  17,  . 

3  09 

1  39 

1  11 

1  98 

1.47 

1,015 

Aug.  21  to  Sept.  3,  . 

3  55 

1  62 

1  30 

2  25 

1.39 

1,032 

Sept  7  to  Sept.  26,  . 

4  12 

2  00 

1  60 

2  52 

1.18 

1,020 

Total, 

$16  12 

$7  72 

t6  17 

$9  95 

- 

- 

Pearl 


July   6  to  July  18,  . 
July  24  to  Aug.   2,  . 
Aug.  6  to  Aug.  17,  . 
Aug.  25  to  Sept.  3,  . 
Sept.  7  to  Sept.  26,  . 

t2  89 

2  08 

3  05 
2  44 

4  11 

$1  50 
1  05 
1  37 

1  12 

2  00 

•1  20 

0  84 

1  10 

0  90 

1  60 

tl  69 
1  24 
1  95 

1  54 

2  51 

1.60 
1.43 
1.88 
1.72 
1.41 

972 
945 
920 
920 
930 

Total, 

tl4  57 

$7  04 

$5  64 

$8  93 

- 

- 

Buttercup, 


July   6  to  July  21,  . 
July  24  to  Aug.   2,  . 
Aug.   6  to  Aug.  17,  . 
Aug.  21  to  Sept.  3,  . 
Sept.  7  to  Sept.  26,  . 

t3  50 

2  00 

3  02 

3  36 

4  03 

$1  82 

0  98 

1  36 
1  52 
1  94 

tl  46 

0  78 

1  09 
1  22 
1  55 

t2  04 
1  22 

1  93 

2  14 
2  48 

1.53 
1.40 
1.84 
1.72 
1.44 

832 
845 
812 
850 
858 

Total, 

tl5  91 

$7  62 

t6  10 

$9  81 

- 

" 

Lucy, 


July    6  to  July  21, . 
July  24  to  Aug.    2, . 
Aug.   6  to  Aug.  17, . 
Aug.  21  to  Sept.    3,. 
Sept.  7  to  Sept.  26, . 

t3  63 
•2  20 

3  54 

4  03 
4  07 

tl  92 
1  14 

1  61 
1  85 
1  97 

tl  54 

0  91 

1  29 
1  48 
1  58 

$2  09 

1  29 

2  25 
2  55 
2  49 

1.07 
l.Ol 
1.46 
187 
104 

793 
835 
785 
815 
765 

Total, 

•17  47 

t8  49 

t6  80 

tlO  67 

- 

- 

I 
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Net  Cost  of  Milk  and  Mancrial  Value  of  Feed  —  Concluded. 

Clarissa. 


FKEDnrO  PERIODS. 

1 

1 

•353 

■III 

urn 

If 

S 

> 

^. 

5»; 

y. 

^ 

IMl. 

Cents. 

Poitndt. 

July    6  to  July  21, . 

td  79 

t2  04 

$1  63 

$2  16 

1.42 

911 

July  24  to  Aug     2, 

2  24 

1  17 

0  94 

1  30 

1.40 

930 

Aug.   6  to  Aug.  17, . 

3  62 

1  65 

1  82 

2  30 

1.85 

890 

Aug.  21  to  Sept.    3,. 

4  08 

1  88 

1  50 

2  58 

1.68 

907 

Sept    7  to  Sept.  26, . 

4  47 

2  23 

1  78 

2  69 

1.35 

905 

Totol, 

$18  20 

$8  97 

•7  17 

$11  03 

- 

- 

StcUement  of  the  Average  of  AncUyses  of  MUTc  made  during  the 
Different  Feeding  Periods. 


Pbkiods. 

Cora. 

PearL 

Bnttcrcnp. 

Lacy. 

ClaxlBMU 

I.,    .     . 

J  Solids,  per  cent, 
(  Fat,  per  cent.,    . 

18.05 
4.24 

13.96 
4.26 

13.48 
3.92 

13.58 
4.29 

13.59 

4.58 

n..    .      . 

J  Solids,  per  cent, 
I  Fat,  per  cent,    . 

12.70 
8.98 

13.55 
3.83 

12.59 
3.28 

13.48 
4.26 

13.16 
4.17 

ni.,  .      . 

J  Solids,  per  cent., 
( Fat,  per  cent,    . 

12.99 
4.39 

14.63 
4.87 

12.68 
3.67 

18.25 
4.27 

13.43 
4.59 

IV.,    .       . 

J  Solids,  per  cent, 
( Fat,  per  cent.,    . 

18.68 
4.63 

14.67 
4.62 

12.99 
3.58 

13.98 
4.54 

14.54 
4.84 

v.,    .     . 

J  Solids,  per  cent, 
( Fat,  per  cent.,    . 

18.30 

8.88 

14.92 
4.25 

13.55 
3.83 

14.33 
4.97 

14.65 
4.93 
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Com  Meal, 

IMl. 


5  *\ 


it 


111 


Moisture  at  100°  C, 
Dry  matter, 


AncUyHa  of  Dry  Mailer, 
Crude  ash, 

"     cellulose, . 
"     fat,    .... 
**     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 
matter,     .... 


15.31 
84.69 


100.00 

1.72 
2.17 
4.84 

12.18 

79.09 


100.00 


303.20 
1,697.80 


2.000.00 

34.40 
43.40 
96.80 

243.60 

1,581.80 


20.83 
82.28 

192.44 

1,550.16 


2,000.00 


1,845.71 


48 
85 

79 

98 


Gluten  Meal. 

1M1« 


II 


a  «i 


ll 


pi 


Moisture  at  100°  C, 
Dry  matter, 


Analysis  of  Dry  Matter. 
Crude  ash,  .... 
♦*     cellulose,  . 
♦*     fat,    . 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 
matter,     .... 


11.11 

88.89 


222.20 
1,777.80 


100.00 

1.65 
0.73 
9.22 

33.34 

55.06 

100.00 


2,000.00 

33.00 

14.60 

184.40 

666.80 

1,101.20 

2,000.00 


9.05 
156.74 

526.77 

1,002.09 

1.694.65 


62 
85 

79 

91 
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Brewers*   Grain. 


5l 


a  «i 


5^ 


511 


a 


i 


Moisture  at  100°  C  . 
Dry  matter, 


Analysis  of  Dry  Matter. 
Crude  ash,  .... 
*•     cellulose, . 
"     f at,    . 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 
matter,     .... 


12.00 
88.00 


240.00 
1,760.00 


100.00 

4.46 

16.31 

6.10 

28.48 

50.70 


2,000.00 

89.20 
306.20 
122.00 

468.60 

1,014.00 


122.48 
101.26 

346.76 

648.96 


100.00 


2,000.00 


1,219.46 


40 
83 

74 

64 


><^ 


Wheat  Bran. 


Moisture  at  100°  C,   . 
Diy  matter, 


Analysis  of  Dry  Mailer. 
Crude  ash,  .... 

♦*       cellulose,. 

"fat,  ...        . 

**       protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 


U 
It 


12.99 

87.01 


100.00 

6.23 

10.47 

5.37 

16.16 

61.77 

100.00 


3  °  S  ° 


259.80 
1,740.20 


2,000.00 

124.60 
209.40 
107.40 

323.20 

1,235.40 

2,000.00 


5  ®^ 


V 

|2« 


50.26 
76.25 

252.10 

951.26 

1,329.87 


o  ^  S 

III 
org 


24 
71 

78 

77 
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Vetch  and  OcUs. 

IMl. 


1 

Conttltoenti  (In 
Ponnds)  In  a 
Ton    of  2,000 
Pounds. 

i^4 

111 

a 

1 

Moisture  at  100°  C,    . 

64.77    1,296.40 

-      \ 

Dry  matter, 

85.23       704.60 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

w^ 

Crude  ash,  .        ,        .        . 

7.97 

159.40 

- 

• 

o 

**     cellulose,. 

80.77 

615.40 

- 

-. 

!^2 

"     fat,   . 

2.58 

51.60 

25.80 

50 

1;: 

**     protein  (nitrogenous 

matter). 

8.83 

176.60 

105.96 

60 

Non-nitrogenous  extract 

matter,     .... 

49.85 

997.00 

997.00 

100 

1 

100.00 

2,000.00 

1,128.76 

- 

1 

J 

Soja  Bean»* 

1891. 


i 

it 

S*| 

Ill 

ii! 

1 

Moisture  at  100°  C,    . 

72.22 

1,444.40 

\ 

Dry  matter, 

27.78 

555.60 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  ash,  .... 

6.39 

127.80 

— 

. 

s 

"      cellulose,. 

81.49 

629.80 

865.28 

58 

ro 

"      f  at,  . 

8.39 

67.80 

9.49 

14 

**      protein  (nitrogenous 

matter). 

13.71 

274.20 

175.49 

64 

Non-nitrogenous  extract 

matter,     .... 

45.06 

901.20 

549.78 

61 

100.00 

2,000.00 

1.099.99 

- 
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Fodder  Gam  {Green). 
imi. 


u 


IVi 


lb 

III 


Hi 


I 


Moisture  at  100°  C, 
Dry  matter, 


AnalyHs  of  Dry  MaUer, 
Crude  ash,  .... 

**      cellulose, . 

"       f  at,   . 

"       protein  (nitrogenous 
matter),       .        .  i 
Non-nitrogenous  extract 

matter,     .... 


71.86 
28,14 


1,437.20 
662.80 


100.00 

8.78 

25.67 

2.24 

7.62 

60.69 


2,000.00 

75.60 

513.40 

44.80 

152.40 

1,213.80 


369.65 
33.60 

114.30 

825.38 


100.00 


2,000.00 


1,342.93 


72 
75 

75 

68 


4.     Creamery  Record  of  the  Station  for  the  Years 
1890  and  1891. 

The  cost  of  feed  consumed  is  based  on  the  market  price 
of  the  various  ingredients,  as  is  stated  in  the  subsequent 
table.  • 

The  valuation  of  the  whole  milk  is  taken  at  three  cents 
per  quart.  The  estimates  of  the  value  of  fertilizing  ingredi- 
ents contained  in  the  feed  are  based  on  those  given  in  the 
following  table. 

The  local  market  value  and  the  value  ot  the  essential 
fertilizing  constituents  of  the  fodder  articles  used  are  reck- 
oned for  the  year  1890,  in  order  to  render  the  results 
comparable. 

Local  Market  Value  per  Ton  of  the  Various  Articles  of  Fodder 

used. 

Com  meal, $23  00 

Wheat  bran, 21  50 

Gluten  meal, 23  00 

Brewers'  grain, 22  00 
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Local  Market  Value  per  Tony  etc.  —  Concluded. 

New-process  linseed  meal, f  26  00 

Old-process  linseed  meal, 27  00 

Cotton-seed  meal, 26  00 

Hay, 15  00 

Rowen, 15  00 

Com  fodder, 5  00 

Com  stover, 5  00 

Com  ensilage, 2  25 

Com  and  soja  bean  ensilage, 3  50 

Soja  bean  (green), 4  40 

Vetch  and  oats  (green), 2  75 

Fodder  com  (green), 2  50 

Carrots, 7  00 

Sugar  beets, 5  00 

Cabbages, 2  50 


ValiuUion  of  the  Essential  Fertilizing  ConsHtuents  of  the  Various 

Articles  of  Fodder  used. 
Nitrogen,  164  ^ntt ;  photphoric  add,  6  cents ;  potassinm  oxide,  44  cents  per  pound. 


Nitrogen. 

Phosphoric 
Acid. 

Oxide. 

Valoatton 
per  Ton. 

Com  meal, 

1.86 

0.77 

0.45 

f7  44 

Wlieat  bran,  . 

2.82 

3.05 

1.49 

14  24 

Gluten  meal,  . 

6.22 

0.40 

0.05 

17  75 

Brewers'  grain. 

3.299 

1.192 

1.466 

13  56 

New-process  linseed  meal. 

6.25 

1.42 

1.16 

23  32 

Old-process  linseed  meal. 

5.33 

1.64 

1.16 

20  54 

Cotton-seed  meal,  . 

6.467 

•2.33 

1.723 

25  60 

Hay 

1.25 

0.464 

2.085 

6  46 

Rowen,  .... 

1.93 

0.364 

2.86 

9  24 

Com  fodder  (dry). 

1.37 

0.368 

0.355 

5  26 

Com  stover  (dry). 

0.78 

0.09 

0.599 

3  19 

Com  ensilage. 

Com  and  soja  bean  ensilage. 

0.36 

0.14 

0.33 

1  64 

0.708 

0.42 

0.444 

3  22 

Soja  bean  (green). 

0.590 

0.193 

0.311 

2  44 

Vetch  and  oats  (green), 

0.23 

0.09 

0.79 

1  54 

Fodder  com  (green),     . 

0.343 

0.195 

0.43 

1  73 

Carrots,  .... 

0.14 

0.10 

0.54 

1  04 

Sugar  beets,  . 
Cabbages, 

0.29 

0.03 

0.18 

1  15 

0.300 

O.ll 

0.43 

1  48 

The  value  of  cream  is  that  granted  us  from  month  to 
month  by  our  local  creamery  association.  The  station  has 
no  other  connection  with  the  financial  managemeAt  of  the 
creamery. 
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Our  presentation  of  financial  results  is  based  on  the  local 
cost  of  feed  alone,  and  does  not  consider  interest  on  invest- 
ment and  labor  inyolvedy  for  the  reason  that  approximate 
estimates  on  these  points  are  in  an  exceptional  degree 
dependent  on  quality  of  stock  and  varying  local  circum- 
stances. The  details  are  embodied  in  a  few  subsequent 
tables  under  the  following  headings :  — 

1.  Statement  of  articles  of  fodder  used. 

2.  Record  of  average  quality  of  milk  and  of  fodder  rations. 
8.     Value  of  cream  produced  at  creamery  basis  of  valuation. 

4.  Cost  of  skim-milk  at  the  selling  price  of  three  cents  per 

quart  of  whole  milk. 

5.  Fertilizing  constitaents  of  cream. 

6.  Some  condusions  suggested  by  the  records. 

7.  Analyses  of  cream,  and  modes  of  analysis  of  milk,  cream 

and  batter. 
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3.    Value  of  dream,  at  Creamery  Basis  of  Valuatian. 

1 

ill 
11 

1= 

III 

^1 

i 

s  i 

ISM. 

Jannarj, 

.    .    . 

$37  78 

$23  07 

$0  64 

$15  35 

$33  99 

February,     . 

.' 

32  19 

19  62 

069 

13  26 

36  93 

March,.       . 

34  38 

19  75 

066 

15  29 

37  52 

April,    . 

38  54 

19  75 

068 

19  47 

32  40 

May,     .       . 

62  09 

25  32 

073 

27  60 

33  45 

June,     . 

48  63 

30  05 

072 

19  SO 

30  66 

Jnly,     .       . 

41  65 

23  90 

0  68 

18  43 

29  04 

August, 

49  09 

27  52 

0  73 

22  30 

39  27 

September,   . 

47  43 

28  68 

0  72 

19  47 

42  05 

October, 

44  48 

27  82 

0  65 

17  31 

39  92 

November,    . 

42  36 

26  59 

058 

16  35 

34  83 

December,     . 

40  20 

24  89 

0  54 

15  85 

32  84 

Averages,  . 

$42  40 

$24  75 

$0  67 

$18  32 

$35  24 

1891. 

January, 

$4179 

$26  14 

$0  60 

$16  25 

$35  23 

February,      . 

36  98 

26  85 

0  61 

10  74 

25  49 

March,  .       . 

27  86 

17  66 

069 

10  89 

42  44 

April,     .       . 

35  96 

23  22 

063 

13  37 

37  36 

May,      .       . 

43  70 

26  64 

0  74 

17  80 

40  82 

June,     . 

35  80 

21  61 

068 

14  97 

32  40 

July,      .       . 

36  76 

21  30 

066 

16  12 

32  26 

August, 

44  88 

25  92 

068 

19  64 

36  26 

September,    . 

33  64 

20  11 

068 

14  21 

4184 

October, 

43  18 

22  30 

063 

21  61 

39  48 

Averages,  . 

$38  06 

$23  17 

$0  66 

$15  56 

$37  36 
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Cost  of  Skim  MWt  at  the  Selling  Price  oj  Three  Cents  per 
Quart  for    Whole  Milk. 


i 

00 

Quarts  of  Cream  (One 
Quart  equals  3.4 
Spaces). 

QjaATiB  of  Bkfan-mllk. 

Value  of  Cream  per 
Bpace  (Cents). 

Value  of   Cream    per  | 
Quart    of    Milk 
(Ceott).                      1 

9 

a 
I 
3 

III 

i 

CD 
O 

a. 

lft»0. 

Oenta. 

January, 

1,404.1 

971 

285.6 

1,118.5 

8.50 

2.42 

$33  99 

0.73 

$8  13 

February, 

1.M6.2 

1,065 

810.3 

.1,285.9 

3.50 

2.31 

36  93 

0.85 

10  96 

March,    . 

1,504.8 

1,014 

298.2 

1.296.6 

3.70 

2.35 

87  52 

0.80 

10  32 

April.     . 

i.iao.s 

1,035 

804.4 

1,416.4 

3.13 

1.88 

32  40 

1.36 

19  22 

May.        .        . 

1.946.7 

1,116 

827.9 

1,618.8 

8.00 

1.72 

33  45 

1.64 

24  95 

June. 

1.922.4 

1,095 

322.1     1,600.3 

j 

2.80 

1.59 

30  66 

1.60 

27  01 

July.       . 

1,727.0 

1,037 

305.0  '  1,422.0 

..«, 

1.68 

29  04 

1.60 

22  77 

August. . 

1,809.5 

1,122 

330.0 

1,479.5 

3.50 

2.17 

39  27 

1.02 

15  02 

September.    . 

1,747.4 

1,098 

322.9 

1,424.5 

3.83 

2.41 

42  05 

0.73 

10  37 

October, 

1,556.9 

999 

293.5 

1,263.4 

4.00 

2.56 

39  92 

0.54 

6  79 

November,     . 

1.418.5 

893 

262.6 

1,150.9 

8.90 

2.46 

34  83 

0.66 

7  67 

December.     . 

1,321.6 

821 

241.5 

1.080.1 

4.00 

2.48 

32  84 

0.61 

6  81 

Averages,   . 

1,646.7 

1,021 

300.3 

1,346.4 

3.47 

2.17 

$35  24 

1.01 

$14  16 

ISHl. 

January, 

1,418.6 

915 

269.1 

1,144.4 

8.86 

2.49 

$35  23 

0.63 

$7  18 

February, 

1,643.8 

934 

274.7 

1,369.1 

3.80 

2.16 

35  49 

1.01 

18  82 

March,    . 

1,700.2 

1,048 

808.2 

1,392.0 

4.05 

2.50 

42  44 

0.62 

8  57 

April.     .        . 

1,468.1 

958 

281.8 

1.186.3 

3.90 

2.54 

37  36 

0.56 

6  68 

May,       .       . 

1,889.7 

1,134 

333.2 

1,556.5 

3.60 

2.16 

40  82 

1.02 

15  87 

June, 

1.841.3 

1,045 

807.4 

1,533.9 

3.10 

1.76 

32  40 

1.49 

22  84 

July,       . 

1,791.2 

1,008 

296.5 

1,494.7 

3.20 

1.80 

32  26 

1.44 

21  48 

August, . 

1,924.0 

1,036 

304.7 

1,619.3 

3.50 

1.88 

36  26 

1.33 

21  46 

September.    . 

1.826.9 

1.046 

307.8     1,519.1 

4.00 

2.29 

41  84 

0.85 

12  97 

October. 

1,659.9 

963 

2S3.2  '  1,376.7 

4.10 

2.38 

39  48 

0.75 

10  32 

Averages,   . 

1,715.9 

1,009 

»«.: 

1,419.2 

3.71 

2.20 

$37  36 

0.97 

$14  12 

5.     Fertilizing   Constituents  of  Cream, 
[Average  analysis.] 

Per  (Vnl. 

Moisture  at  100°  C, 75.2-2 

Nitrogen  (16 J  cents  per  pound), 54 

Potassium  oxide  (4 J  cents  per  pound) , 123 

Phosphoric  acid  (6  cents  per  pound), 168 
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6.     Conclusions. 

1.  The  nutritive  ratio  of  the  feed  varied  in  1890  from 
1 :  4.60  to  1 :  6.25,  with  an  average  of  1 :  5.19 ;  in  1891  from 
1 :  4.17  to  1 :  6.74,  with  an  average  of  1 :  5.17. 

2.  The  amount  of  fat  in  the  milk  varied  in  1890  from 
4.38  per  cent,  to  5.09  per  cent.,  with  an  average  of  4.70 
per  cent. ;  in  1891  it  varied  from  4.15  per  cent,  to  5.21  per 
cent.,  with  an  average  of  4.68  per  cent. 

3.  The  percentage  of  total  solids  varied  in  1890  from 
13.37  to  14.80 ;  in  1891  from  13.41  to  14.99,  with  an  aver- 
age  for  1890  of  13.99  and  for  1891  of  14.18. 

4.  The  total  cost  of  feed  for  one  quart  of  cream  amounts 
in  1890  to  14.12  cents,  and  in  1891  to  12.83  cents. 

5.  The  net  cost  of  feed  for  one  quart  of  cream  amounts 
in  i890  to  6.10  cents,  and  in  1891  to  5.24  cents. 

6.  The  value  received  for  one  space  of  cream  varied  in 

1890  from  3  to  4  cents,  with  an  average  of  3.47  cents ;  in 

1891  from  3.10  to  4.10  cents,  with  an  average  of  3.71  cents, 
which  amounts  per  quart  (average)  in  1890  to  11.80  cents 
and  in  1891  to  12.61  cents. 

7.  The  number  of  quarts  of  milk  required  to  produce 
one  space  of  cream  in  1890  was  1.61,  and  in  1891,  1.70, 
or  5.47  quarts  of  whole  milk  to  produce  one  quart  of  cream 
in  1890  and  5.78  quarts  to  produce  one  quart  of  cream  in 
1891. 

8.  The  net  cost  of  feed  per  quart  of  cream  averages  in 
1890,  6.10  cents  and  in  1891,  5.24  cents.  We  received  per 
quart  of  cream  in  1890,  11.80  cents  and  in  1891,  12.61  cents, 
thereby  securing  a  profit  of  5.70  cents  per  quart  in  1890  and 
7.37  cents  in  1891. 

From  these  statements  it  appears,  as  has  already  been 
claimed  in  previous  reports,  that  close  fodder  rations  tend 
to  improve  the  quality  of  the  milk  as  well  as  the  condition 
of  the  animal.  The  introduction  of  dried  brewers'  grain  and 
cotton-seed  meal  into  the  daily  diet  has  apparently  lowered 
to  a  considerable  extent  the  net  cost  of  feed. 

For  further  details  concerning  results  in  preceding  years, 
see  seventh  annual  report,  pages  82  to  84,  and  also  eighth 
annual  report,  pages  54  to  65. 
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Our  average  statements  for  the  current  year  apply  in  each 
case  to  only  ten  months,  due  to  the  fact  that  financial  settle- 
ment with  our  local  creamery  is  made  two  months  after 
cream  is  furnished. 

7.    Creamery  Record^  1801 .  —  Analyses  of  Cream  and  Butter  Fat. 


Analysis  or  Cskax. 


Datb  or  I 
Sampling.  ' 


J«D.      20, 


SoUds.  I    Fat. 


Solids 
not 
Fat. 


Analysis 
or  Fat. 


30, 


27.14  I     18.54 
29.35       19.60 


8.60 
9.75 


Vola. 

tile 

Acids. 


7.64 
6.72 


Non. 
volatile 
Acids. 


Feb.       3,  . 
••        10,  . 


27.57 
27.53 


18.60 
19.17 


8.97 
8.36 


7.43 


84.49 
86.98 


86.48 


AvXRAOB  Daily  Foddsb 
Rations. 


8  ponnds  corn  meal,  3  pounds 
-wlieat  bran,  3  pounds  cotton- 
seed meal,  10  ponnds  rowen,  16 
pounds  mixed  ensilage  (corn  and 
soju  beans) . 


I  3  pounds  com  meal,  3  pounds 
wheat  bran,  3  pounds  cotton- 
seed meal,  5  pounds  rowen,  45 
pounds  mixed  ensilage. 


Feb.      17,  . 

"        24,  . 

March    3,  . 


28.26       19.88 


March  11, 
"  17. 
"        24. 


i    27.41 
27.29 

26.82 
26.53 
24.65 


20.76 
19.34 


6.65 
7.95 


7.49 
7.32 


86.30 
86.10 


18.98 
18.63 
16.73 


March  31,  . 

April     7,  . 

"       13.  . 


24.74  !    17.63 
26.63  '     18.58 

26.75  I    18.84 


April 

21,  . 

•« 

28,  . 

May 

6,  . 

25.95  18.00 
26.61  i  18.98 
27.36  '     19.56 


May     12,  .  i     26.32 

10.  .  I     25.68 

••        26,  .  ,    28.01 


July      14, 
23. 


Aug.    11, 
•«        18, 


18.63 
18.11 
20.09 


7.84 
7.90 
9.92 


7.21 
8.05 
7.91 


3  pounds  com  mcnl,  3  pounds 
wheat  bran,  3  pounds  gluten 
menl,  5  poundH  rowen,  50  pounds 
mixed  ensilage. 


3  pounds  com  meal,  3  pounds 
wheat  bran,  3  pounds  vluten 
meal,  15  pounds  corn  stover. 


6.14 

88.89  ' 

6.24 

87.89  . 

6.52 

88.32 

3  pounds  com  menl,  3  pounds 
wheat  bran,  3  pountlH  cotton  seed 
meal,  15  pounds  corn  stover. 


3  pounds  corn  meal,  3  pounds 
wheat  bran,  3  pounds  cottonseed 
meal,  20  pounds  rowen. 


3  pounds  corn  meal,  3  pounds 
wheat  bran,  3  pounds  gluten 
meal,  18  pounds  rowen. 


24.65 
24.27 


17.30  '     7.35 
16.45  ■     7.82 


26.21 
26.03 


18.12 
18.41 


3  pounds  com  meal,  3  pounds 
brewers*  grain  (dry),  3  pounds 
gluten  meal,  5  poundn  rowen,  45 
pounds  vetch  and  oats  (,green). 


3  ponnds  corn  meal,  3  pounds 
wheat  brun,  3  pounds  gluten 
meal,  5  pounds  rowen,  42  pounds 
soja  beans  (green). 
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Creamery  Record,  1891. — Analyses  of  Cream  of  Butter. 


Samplino.               i 

Solids 
not 
Fat. 

AvsRAOB  Daily  Foddbb  Ratioxs. 

IMBw 

Aug.    25.  . 

Sept.      1,  . 

27.44 
25.52 

19.27 
18.15 

8.17 
7.87 

3  pounds  com  meal,  3  pounds  brewers*  grain  (dry), 
3  pounds  gluten  meal.  5  pounds  rowen.  42  pounds 
soja  beans  (green). 

Sept.    15.  . 
"       22,  . 

23.01 
25.18 

15.60 
17.56 

7.32       3  poaods   corn  meal,  3  pounds   brewen'  grain,  S 
pouDds  glut«o  meal.  6  pounds  rowen.  35  potuidf 
7.62           rodder  corn  (green). 

Dec.      8.  . 
"         15.  . 
"        22.  . 

22.15 
25.03 
24.33 

15.67       6.48 
18.14       6.80 
17.71       6.62 

3  pounds  maize  feed.  3  pounds  cotton-seed  meal,  3 
pounds  wheat  bran,  16  pounds  sweet  com  Morer. 

Dec.     29.  .  I    25.97 


18.66  ,    7.31    H  3  pounds  maize  feed,  3  pounds  cotton-seed  meal,  3 
I  pounds  wheat  bran,  14  pounds  dent  com  stover. 


Method  of  MUk  Analysis. 

Total  Solids. — Evaporate  a  known  quantity  of  milk 
(approximately  5  grams)  in  a  weighed  porcelain  dish,  con- 
taining 15  to  20  grams  of  pure,  dry  sand,  on  the  water  bath 
until  apparently  dry,  then  transfer  to  the  air  bath  and  dry 
at  100^  to  105^  C.  to  a  constant  weight,  weighing  at  intervals 
of  about  an  hour.  In  case  of  cream,  use  2.5  to  3  grams  for 
evaporation. 

Ji^at.  —  Pulverize  the  sand  containing  the  solids  without 
removing  from  the  dish,  subsequently  transfer  to  a  filter, 
and  exhaust  with  anhydrous,  alcohol-free  ether.  Dry  the 
fat  obtained  on  the  evaporation  of  the  ether  in  an  air  bath  at 
100°  to  1050  C.  to  a  constant  weight. 

Ash.  —  A  weighed  quantity  of  milk  is  evaporated  to  dry- 
ness with  a  few  drops  of  nitric  acid,  and  burned  in  a  muffle 
at  a  low  red  heat  until  free  from  carbon. 


MetJiods  of  Butler  Analysis. 

( 1 )  Moisture.  —  Two  and  five-tenths  to  3  grams  are  dried 
at  1000  C.  in  an  air  bath. 

(2)  Salt.  —  Six  to  7  grams  of  the  butter  are  washed  into  a 
separatory  funnel  with  hot  water,  and  are  well  shaken,  and 
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allowed  to  stand  until  the  fat  has  collected  on  top;  the 
water  is  then  drawn  off,  and  a  fresh  quantity  added,  and 
shaken  up  with  the  butter.  This  is  continued  until  200  to 
300  cubic  centimetres  of  water  have  passed  through  the 
funnel.  The  washings  are  mixed,  and  made  up  to  500  cubic 
centimetres,  and  the  chlorine  determined  in  an  aliquot  part  by 
means  of  silver  nitrate.  From  the  chlorine  the  salt  is  readily 
calculated. 

(3)  Fat.  —  Two  and  five-tenths  to  3  grams  of  the  fat  freed 
from  salt  by  the  above  operation  (2),  and  from  water  by 
drying  in  the  air  bath,  are  dissolved  in  ether,  and  filtered 
from  the  curd  into  a  tared  flask.  The  ether  is  driven  off, 
and  the  residual  fat  dried  and  weighed.  In  calculating  the 
per  cent.,  allowance  is  made  for  salt  and  water  removed. 

(4)  Casein.  — The  residue  remaining  on  the  filter  in  (3) 
is  tested  for  nitrogen  by  the  Kjeldahl  method.  The  factor  6.33 
is  used  in  reducing  the  per  cent,  of  nitrogen  found  to  casein. 

Method  for  determining  Volatile  and  Non-volatUe  Fatty  Adda 
contained  in  Butter, 

The  sample  is  prepared  by  churning  the  cream  in  a  suit- 
able bottle,  washing  the  butter  well  with  cold  water,  melting 
at50^C.  and  filtering  from  the  curd  through  a  hot- water 
funnel.  The  fat  is  then  heated  in  the  air  bath  until  free 
from  water. 

The  method  pursued  in  the  determination  of  the  volatile 
and  non-volatile  fatty  acids  is  essentially  that  described  by 
L.  F.  Nilson,  in  «*  Zeit.  f.  Anal.  Chemie,"  28,  2,  176. 

Two  and  eight-tenths  cubic  centimetres  to  2.9  cubic  centi- 
metres (approximately  2.5  grams)  are  measured  into  a  tared 
Erlenmeyer  flask  of  250  cubic  centimetres  capacity,  and  the 
exact  weight  determined.  Saponification  is  accomplished 
by  adding  1  gram  of  potassium  hydrate  dissolved  in  2  cubic 
centimetres  of  water,  and  5  cubic  centimetres  of  strong  (95 
p>er  cent.)  alcohol.  The  flask  is  provided  with  a  reflux  con- 
denser, and  heated  until  saponification  is  complete.  The 
alcohol  is  then  driven  off,  the  last  traces  being  removed  by 
means  of  the  following  device  :  the  flask  is  provided  with  a 
double  perforated  rubber  cork,  one  hole  carrying  a  glass 
tube  reaching  nearly  to  the  bottom  of  the  flask  and  provided 
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above  with  a  short  rubber  tube  carrying  a  pinch-cock,  the 
other  connected  by  means  of  a  rubber  tube  with  a  saction 
pump.  By  alternately  opening  and  closing  the  pinch-cock 
while  the  pump  is  working,  the  last  traces  of  alcohol  can  be 
readily  removed  from  the  soap. 

Dissolve  the  soap  thus  obtained  in  30  cubic  centimetres  of 
warm  water,  decompose  with  20  cubic  centimetres  of  a  20  per 
cent,  solution  of  orthophosphoric  acid,  distil  off  the  volatile 
acids  through  a  condenser,  filtering  the  distillate,  and  titrate 
with  decinormal  sodium  hydrate,  using  phenolphthalein  vls 
indicator.  The  volatile  acids  are  exp>elled  from  the  flask  by 
a  current  of  steam.  When  the  distillate  amounts  to  500 
cubic  centimetres,  the  operation  is  considered  to  be  complete* 
The  volatile  acids  are  calculated  as  butyric. 

The  condenser  and  connections  are  rinsed  back  into  the 
flask  with  boiling  water,  and  the  non-volatile  acids  washed 
with  hot  water,  and  filtered  when  cool  through  the  same  filter 
that  was  used  for  the  distillate.  The  washing  is  continued 
until  no  traces  of  phosphoric  acid  are  left  in  the  distillate. 
The  filter  is  then  exhausted  with  hot  alcohol,  allowing  the 
solution  to  run  into  the  flask.  The  alcohol  is  driven  off  on 
the  water  bath,  and  the  non-volatile  fatty  acids  dried  at  100^ 
C.  in  the  air  bath  until  they  begin  to  gain  weight. 

3,  Some  General  Remarks  on  Analyaia  of  Fodder  and 
Fodder  Analyses. 
The  application  of  an  intelligently  devised  system  of 
chemical  tests,  for  the  purpose  of  ascertaining  the  amount 
and  the  relative  proportions  of  the  essential  proximate  con- 
stituents of  our  fodder  articles,  has  rendered  valuable  ser- 
vices to  practical  agriculture.  The  chemical  analysis  of 
plants  during  their  successive  stages  of  growth  has  shown 
marked  alterations  in  their  composition,  as  far  as  the  absoliUe 
amount  of  vegetable  matter,  as  well  as  the  relative  propor- 
tion of  the  essential  plant  constituents,  are  concerned.  It 
has  rendered  not  less  conspicuous  the  important  influence 
which  the  soil  in  its  varying  state  of  fertility  exerts  on  the 
quantity  and  the  quality  of  the  growth  raised  upon  it.  The 
lessons  derived  from  this  source  of  information  have  stimu- 
lated inquiries  concerning  the  safest  modes  of  manuring,  of 
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cultivating  and  of  harvesting  our  different  £Eurm  crops  with 
the  prospect  of  securing  the  most  satisfistctory  returns  under 
existing  circumstances. 

A  better  knowledge  regarding  the  particular  quality  of 
the  various  articles  of  fodder  at  our  disposal  improves  our 
chances  of  supplementing  them  judiciously  and  thus  econom- 
ically for  different  kinds  of  farm  live-stock,  as  well  as  for 
different  conditions  and  functions  of  the  same  kind.  It  fur- 
nishesy  also,  a  safer  basis  for  the  explanation  of  the  results 
obtained  in  actual  feeding  experiments.  To  study  the 
nutritive  value  or  feeding  effect  of  any  of  our  fodder  articles 
by  actual  feeding  experiments,  without  learning,  as  far  as 
practicable,  something  more  definite  regarding  its  peculiar 
quality  or  composition,  deprives  the  results  obtained  largely 
of  their  general  interest,  for  they  are  secured  under  ill- 
defined  circumstances.  The  chemical  analysis  of  an  article 
of  fodder  is  for  these  reasons  considered  the  first  step 
required  to  render  an  intelligent  interpretation  of  the  results 
in  feeding  trials  possible. 

Food  Constituents. — Actual  feeding  experiments  have 
shown  that  three  groups  of  plant  constituents^  namely,  nitrog^ 
enoitSy  non-nitrogenous  and  mineral  constituents^  are  needed 
to  successfully  sustain  animal  life.  No  one  or  two  of  them, 
alone,  can  support  it  for  any  length  of  time.  In  case  the 
food  does  not  contain  digestible  non-nitrogenous  substances, 
the  fat  and  a  portion  of  the  muscles  of  the  animal  on  trial 
will  be  consumed  in  the  support  of  respiration  before  its  life 
terminates.  In  case  digestible  nitrogenous  constituents  are 
excluded  from  the  diet,  the  formation  of  new  blood  and  flesh 
from  the  food  consumed  ceases;  for  the  animal  system, 
according  to  our  present  state  of  information,  is  not  capable 
of  producing  its  principal  constituents  from  anything  else 
than  the  nitrogenous  constituents  of  the  plants. 

Herbivorous  animals  receive  these  substances  directiy 
from  the  plants ;  carnivorous  animals  indirectly,  by  feeding 
on  herbivorous  •  animals.  We  feed,  at  present,  our  farm- 
stock  too  frequently,  without  a  due  consideration  of  the  gen- 
eral natural  law  of  nutrition ;  to  deal  out  our  fodder  crops 
only  with  mere  reference  to  name,  instead  of  making 
ourselves  more  familiar  with  their  composition  and  their 
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particalar  quality,  deprives  us  even  of  the  chance  of  draw- 
ing an  intelligent  conclusion  from  our  present  system  of 
feeding. 

To  compound  the  animal  diet  with  reference  to  the  par- 
ticular organization  of  the  animal,  its  age  and  its  functions, 
is  of  no  more  importance  than  to  select  the  fodder  sub- 
stances with  reference  to  its  special  wants,  as  far  as  the 
absolute  and  relative  quantity  of  the  three  essential  groups 
of  food  constituents  are  concerned. 

The  peculiar  character  of  our  home-raised  fodder  articles 
is  apt  to  conceal  their  special  deficiency  for  the  various  pur- 
poses they  are  used  for  in  general  farm  management.  They 
all  contain  the  three  essential  food  constituents,  yet  in 
widely  varying  proportions ;  and  they  ought,  therefore,  to 
be  supplemented  in  different  directions  to  secure  their  full 
economical  value.  To  resort  to  more  or  less  of  the  same 
fodder  article  to  meet  the  special  wants  may  meet  the  case 
as  far  as  an  efficient  support  of  the  animal  is  concerned,  yet 
it  can  only  in  exceptional  cases  be  considered  good  economy. 

Fodder  Bations. — To  satisfy  the  craving  of  the  stomach 
and  to  feed  a  nutritious  food  are  both  requirements  of  a  healthy 
animal  diet,  which,  each  in  its  own  way,  may  be  complied  with. 
The  commercial  fodder  substances — as  oil-cakes,  mill  refuse 
brans,  and  our  steadily  increasing  supply  of  refuse  materials 
from  breweries,  starch  works,  glucose  factories,  etc. — are 
admirably  fitted  to  supplement  our  farm  resources  for  stock 
feeding;  they  can  serve  in  regard  to  animal  growth  and 
support,  in  a  similar  way  as  the  commercial  fertilizers  in 
the  growth  of  our  farm  crops,  by  supplementing  our  home 
manurial  resources.  To  feed  an  excess  of  food  materials, 
as  roots,  potatoes,  etc.,  which  contain  a  large  proportion  of 
non-nitrogenous  matter,  as  starch,  sugar,  digestible  cellular 
substance,  etc.,  means  direct  waste,  for  they  are  ejected  by 
the  animal,  and  do  not  even  materially  benefit  the  manure 
heap.  In  case  of  an  excessive  consumption  of  nitrogenous 
constituents,  —  as  oil-cakes,  brans,  gluten  meal,  etc. ,  —  a  part 
of  the  expense  is  saved  in  an  increased  value  of  the  manure 
obtained,  yet  scarcely  enough  to  recommend  that  practice 
beyond  merely  exceptional  cases.  The  aim,  therefore,  of 
an  economical   stock-feeding  must  be  to   compound    our 
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various  fodder  materials  in  such  a  maimer  that  the  largest 
quantity  of  each  of  the  three  above-stated  groups  of  fodder 
substances,  which  the  animal  is  capable  of  assimilating, 
should  be  contained  in  its  daily  diet  to  meet  the  purpose  for 
which  it  is  kept. 

To  compound  the  fodder  rations  of  our  farm  stock,  with 
reference  to  the  special  wants  of  each  class  of  them,  is  an 
essential  requirement  for  a  satis&ctory  performance  of  their 
functions ;  to  supply  these  wants  in  an  economical  way  con- 
trols the  financial  success  of  the  industry.  From  these  and 
similar  considerations  it  will  be  apparent  that  the  develop- 
ment of  a  more  rational,  and  thus  more  economical,  system 
of  feeding  farm  live-stock  requires  the  following  kind  of 
information :  — 

First,  How  much  of  each  of  the  three  essential  groups 
of  food  constituents  is  contained  in  the  fodder  we  feed  ? 

Second.  How  much  of  each  of  these  essential  food  con- 
stituents is  digestible  under  existing  circumstances,  and 
is  thus  directly  available  to  the  particular  animal  on  trial  ? 

Third.  How  much  of  each  of  the  three  essential  food 
constituents  does  each  kind  of  animal  require  to  secure  the 
best  results? 

More  than  twenty-five  years  have  passed  by  since  these 
questions  have  seriously  engaged  the  attention  of  skilful 
experimenters.  Sufficient  valuable  information  has  been 
secured  in  the  course  of  time  to  encourage  the  use  of  the 
adopted  methods  of  observation,  and  to  impart  to  many  of 
the  conclusions  arrived  at  a  just  claim  for  a  serious  consid- 
eration on  the  part  of  practical  agriculturists.  The  fact 
that  much  needs  still  to  be  learned  to  meet  the  reasonable 
expectations  of  those  engaged  in  the  development  of  a  more 
economical  system  of  feeding  farm  live-stock  cannot  be  con- 
sidered a  valid  reason  why  we  should  not  make  an  intelligent 
use  of  what  we  have  learned. 

Fodder  Analysis. — The  chemical  analysis  of  a  fodder 
article  is  carried  on  with  a  view  to  determine  the  quantity 
of  each  group  of  its  constituents,  which  is  considered  an 
essential  ingredient  of  a  complete  food  for  the  support  of 
animal  life.     Our  modes  of  analyzing  articles  of  fodder  are 
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practically  the  same,  wherever  this  work  is  carried  out  intel- 
ligently. The  results  obtained  are,  therefore,  applicable 
for  the  determining  of  a  comparative  value  wherever  the 
identity  of  the  material  can  be  established. 

The  actual  results  of  the  analysis  are  usually  reported 
under  the  following  headings :  — 

1.  Amount  of  moisture  lost  at  110°  C,  or  230°  F.,  and 
amount  of  dry  matter  left  behind. 

2.  Amount  of  mineral  matter  left  behind  after  a  carefnl 
incineration  of  the  material. 

3.  Amount  of  organic  nitrogenous  matter,  conmionly 
called  crude  protein. 

4.  Amount  of  non-nitrogenous  organic  matter,  exclusive 
of  tkt  and  of  coarse  cellulose  substances. 

The  entire  mass  which  any  fodder  substance  leaves  behind 
after  being  heated  at  one  hundred  and  ten  degrees,  Centi- 
grade thermometer,  is  called  dry  matter.  An  increase  in 
dry  substance  in  case  of  any  plant  or  part  of  plant  at  the 
same  stage  of  growth  indicates  usually  a  higher  feeding 
value.  To  satisfy  the  cravings  of  the  animal,  a  certain 
quantity  or  bulk  of  coarse,  dry  matter  becomes  an  impor- 
tant consideration  in  making  up  the  fodder  rations  for  differ- 
ent classes  of  animals.  In  raising  young  stock  for  fattening 
purposes,  a  liberal  supply  is  also  desirable,  to  effect  a 
proper  distension  of  the  digestive  organs,  to  make  them 
good  feeders  hereafter. 

Niti'ogenous  substances,  or  protein  matter,  refer  to  several 
groups  of  nitrogen-containing  compounds,  of  plants  in  par- 
ticular, as  albumin,  fibrin,  legumin,  basein,  etc.,  which  are 
essential  for  the  formation  of  blood  and  tissues.  Those 
contained  in  animal  matter,  as  meat  reftise,  are  frequently 
considered  of  a  higher  value  than  those  in  many  plants. 

Non-nitrogenous  substances  include,  in  particular,  starch, 
sugars,  organic  acids,  gums,  fats  and  the  digestible  portion 
of  the  cellular  matter  of  the  fodder.  These  substances  are 
readily  transformed  within  the  digestive  organs  into  soluble 
compounds  of  a  similar  chemical  character,  and  are  thus 
assumed  to  serve  an  identical  physiological  purpose.  As 
more  recent  investigations  have  shown  a  superior  physio- 
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logical  value  of  fat,  —  one  of  the  non-nitrogenous  con- 
stituents, —  two  and  one-half  times  as  much  as  starch, 
sugar,  and  other  representatives  of  that  group,  its  amount  is 
separately  recorded.  The  same  course,  for  similar  reasons, 
has  of  late  been  adopted  with  reference  to  certain  forms  of 
nitrogenous  organic  constituents  of  fodder  articles. 

Fatty  substances  include  all  the  various  natural  fats  of  the 
plant.  Most  plants  contain  more  than  was  assumed  at  an 
earlier  stage  of  inquiry.  As  the  fat  b  separated  by  means 
of  ether,  the  statements  in  the  analyses  do  not  exactly  ex- 
press the  amount  of  fatty  matter  alone,  but  include  more  or 
less  resinous  substances,  wax,  etc.,  which  are  largely  soluble 
in  ether,  and  of  a  similar  highly  carbonaceous  character. 
The  fat  of  the  fodder  seems  to  serve,  in  case  of  judicious 
fodder  rations,  mainly  to  increase  the  stock  of  fat  in  the 
animal  which  consumes  the  fodder. 

Digestibility  of  Fodder.  — Wherever  the  article  has  been 
tested  by  actual  feeding  experiment  under  skilful  observa- 
tion, the  amount  of  each  essential  group  of  food  constituents 
which  has  been  shown  to  be  digestible  is  reported  in  connec- 
tion with  the  chemical  analysis,  under  the  heading  Digestible 
Portion^  per  hundred  weight  or  per  ton.  The  higher  or  lower 
degree  of  digestibility  of  a  fodder  article  exerts  a  decided 
influence  on  its  nutritive  value.  Different  stages  of  growth 
affect  the  rates  of  digestibility  of  the  various  plant  constitu- 
ents. The  same  feature  is  noticed  in  regard  to  different 
parts  of  plants,  as  well  as  in  case  of  different  kinds  of 
animals. 

More  than  two  hundred  fodder  articles  have  thus  far  been 
studied  under  varying  circumstances,  and  most  of  our  cur- 
rent kinds  of  fodders  have  been  tested  in  Europe  and  else- 
where, in  numerous  well-conducted  feeding  experiments 
with  a  suitable  selection  of  different  kinds  of  farm  live-stock. 
This  fact  imparts  to  many  of  the  results  recorded  a  suflScient 
importance  to  recommend  them  as  a  basis  of  new  feeding 
trials,  with  feed  stuffs  raised  in  our  climate,  or  obtained  in 
our  home  industries. 

Nutritive  Ratio. — The  last,  but  not  least  important, 
column  of  the  statement  of  the  chemical  analysis  —  quite 
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frequently  found  in  the  general  record  of  a  fodder  for  & 
practical  agricultural  purpose  —  is  that  of**  Nutritive  Ratio." 
These  words  are  used  to  express  the  numerical  relation  of  its 
digestible  nitrogenous  substances  taken  as  one,  as  compared 
with  the  sum  of  its  digestible  non-nitrogenous  organic  sub- 
stances^ fat  included.  The  information  derived  from  that 
statement  is  very  important ;  for  it  means  to  express  the 
summary  of  results  secured  by  actual  feeding  trials  under 
specified  conditions,  and  with  the  aid  of  the  best  endoi^ed 
chemical  modes  to  account  for  the  constituents  of  the  food 
before  and  after  it  has  served  for  the  support  of  the  animal 
on  trial. 

Experience  has  shown  that  different  kinds  of  animals,  as 
well  as  the  same  kind  at  different  ages  and  for  different 
functions,  require  a  different  proportion  of  the  essential 
groups  of  food  constituents  to  produce  in  each  case  the  best 
results.  A  statement  of  the  nutritive  ratio  of  a  fodder 
article  —  otherwise  well  adapted  as  an  ingredient  of  a  daily 
diet  in  the  case  under  consideration  —  indicates  the  direction 
in  which  the  material  has  to  be  supplemented  to  economize 
to  a  full  extent  its  various  constituents. 

Practical  trials  with  milch  cows  have  demonstrated  that 
they  require  for  the  highest  production  of  a  good  milk  and 
the  maintenance  of  a  healthy  live  weight,  the  most  nutritioas 
food  we  are  in  the  habit  of  giving  to  full-grown  farm  animals. 
Careful  examinations  into  the  composition  of  an  efficient 
diet  for  milch  cows  have  shown  that  it  contains  one  part  of 
digestible  nitrogenous  matter  to  from  five  to  five  and  a  half 
parts  of  digestible  non-nitrogenous  organic  matter.  A  dae 
consideration  of  these  facts  renders  it  but  natural  that  a 
good  com  ensilage,  which  has  a  nutritive  ratio  of  from  1  to 
10  to  1  to  12,  needs  a  liberal  addition  of  substances  like  oil- 
cakes, wheat  bran,  gluten  meal^  etc.,  which  have  a  nutritive 
ratio  of  1  to  from  2.5  to  4,  to  secure  its  full  value  as  an 
ingredient  of  a  daily  diet  in  the.  dairy ;  or  that  good  hay 
shows  less  the  beneficial  effects  of  an  addition  of  these 
valuable  waste  products  than  that  of  an  inferior  quality. 
The  nutritive  ratio  of  hay  may  vary  from  1  to  5.5  to  from  1 
to  9  or  more. 
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Market  Ooat  and  Food  Value.  —  The  value  of  an  article 
of  fodder  may  be  stated  from  two  different  stand-points^  — 
that  is,  with  reference  to  its  cost  in  the  local  market  and  with 
reference  to  its  nutritive  feeding  value.  The  market  price 
may  be  expressed  by  a  definite  sum  for  eadi  locality;  it  de- 
pends on  demand  and  supply  in  the  market^  and  it  is  beyond 
the  control  of  the  individual  fanner.  The  nutritive  valuCy 
or  conunonly  called  food  value,  of  the  article  cannot  be  ex- 
pressed by  a  definite  sum;  it  varies  with  a  more  or  less 
Judicious  application^  and  depends  also,  to  a  considerable 
degree,  on  its  adaptation  under  varying  circumstances.  To 
secure  the  most  satisfactory  returns  from  feeding  our  home- 
raised  fodder  crops  is  as  important  a  question  as  that  of 
raising  them  in  an  economical  manner.  The  great  progress 
which  has  been  made  of  late  in  regard  to  the  proper  mode 
of  feeding  plants  ought  to  serve  as  an  encouragement  to 
undertake  the  task  of  inquiring  more  systemmatically  into 
the  proper  mode  of  feeding  our  farm  live-stock  in  the  most 
profitable  way. 

Manurial  Value  of  Fodder  Articles.  —  Assuming  a  similar 
degree  of  adaptation  of  the  various  fodder  articles  offered 
for  our  choice,  the  question  of  cost  deserves  a  serious  con- 
sideration, when  feeding  for  profit.  TJie  actual  cost  of  a 
fodder  article  does  not  depend  merely  upon  its  market  price, 
but  is  materially  affected  by  the  value  of  the  manurial  refuse 
it  leaves  behind,  when  it  has  served  its  purpose  as  food.  The 
higher  the  percentage  of  nitrogen,  phosphoric  acid  and 
potash  a  diet  contains,  the  more  valuable  is  the  manure  it 
fiirnishes,  under  otherwise  corresponding  circumstances. 
An  excess,  therefore,  of  any  one  or  of  all  three  in  one  diet, 
as  compared  with  that  of  another,  counts  in  favor  of  that 
particular  diet  as  far  as  the  net  cost  of  feed  is  concerned ; 
for  it  is  admissible,  for  mere  practical,  economical  purposes, 
to  assume  that,  in  raising  one  and  the  same  kind  of  animals 
to  a  corresponding  weight,  or  feeding  them  for  the  same 
purpose,  a  corresponding  amount  of  nitrogen,  phosphoric 
acid,  potassium  oxide,  etc.,  will  be  retained,  and,  according 
to  circumstances,  either  stored  up  in  the  growing  animal  or 
passed  into  the  milk,  etc.    The  commercial  value  of  the  three 
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aboTe-mentioned  essential  articles  of  plant  food,  contained 
in  the  manure  secured  in  connection  with  our  feeding  experi- 
ments with  milch  cows,  has  differed  in  case  of  different  diets 
from  less  than  one-third  to  more  than  one-half  of  the  market 
cost  of  feed  consumed. 

As  the  financial  success  in  a  mixed  farm  management 
depends,  in  a  considerable  degree,  on  the  amount,  the  char- 
acter and  the  money  value  of  the  manurial  refuse  material 
secured  in  connection  with  the  special  farm  industry  car- 
ried on,  it  needs  no  farther  argument  to  prove  that  the 
relations  which  exist  between  the  composition  of  the  fodder 
and  the  value  of  the  manure  resulting  deserve  the  careful 
consideration  of  the  &rmer  when  devising  an  efficient  and, 
at  the  same  time,  an  economical  diet  for  his  live-stock.  To 
assist  in  a  due  consideration  of  this  important  circumstance 
a  compilation  of  analyses  of  a  great  variety  of  fodder  articles 
made  in  the  course  of  years  at  the  Massachusetts  Experiment 
Station  has  been  added  to  this  report  in  the  form  of  an 
appendix. 

Validation  of  Concentrated  Commercial  Feed  Stuffs. — 
Most  of  our  concentrated  feed  stuiSs,  as  oil-cakes,  brans, 
middlings,  maize  feed,  gluten  meals,  starch  feed,  etc.,  are 
by-products  of  various  branches  of  industry.  The  articles 
contain,  as  a  rule,  a  more  liberal  amount  of  nitrogenous 
food  constituents  than  the  materials  from  which  they  are 
obtained,  and  they  are  usually  bought  for  the  purpose  of 
raising  the  nitrogen-containing  food  constituents  of  the 
daily  diet  of  our  farm  live-stock  to  a  desired  proportion. 
This  general  practice  is  based  on  the  circumstance  that  the 
larger  portion  of  our  home-raised  coarse  fodder  articles,  as 
meadow  hay,  fodder  com,  corn  stover,  com  ensilage,  roots, 
etc.,  is,  comparatively  speaking,  quite  deficient  in  nitrogen- 
containing  food  constituents,  to  meet,  in  an  economical  way, 
the  requirement  of  an  efficient  daily  diet  for  dairy  stock, 
hard-worked  animals,  young  farm  live-stock  of  various 
kinds,  etc.  The  concentrated  conmiercial  feed  stufls,  if 
judiciously  selected  and  in  a  proper  mechanical  condition, 
are  admirably  adapted  to  add  to  our  home-raised  coarse 
fodder  articles  that  food  constituent  in  which  they  are  de- 
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ficient,  without  increasing  in  an  objectionable  degree  the 
bulk  or  volume  of  the  daily  fodder  ration.  They  tend 
thereby  to  increase,  as  a  rule,  materially,  the  nutritive  value 
of  our  home-raised  coarse  fodder  articles.  Farmers  that  do 
not  raise  a  liberal  proportion  of  clover-like  fodder  plants 
are,  in  a  particular  degree,  in  need  of  concentrated  commer- 
cial feed  stuffs  rich  in  nitrogenous  food  constituents  to 
turn  the  excess  of  the  non-nitrogenous  food  constituents, 
which  most  of  our  current  home-raised  coarse  fodder  articles 
contain,  to  the  best  possible  account. 

As  we  buy,  in  the  majority  of  cases,  the  concentrated 
commercial  feed  stuffs  on  account  of  their  large  proportion 
of  nitrogen-containing  food  constituents,  it  becomes  of 
special  interest  to  know  at  what  cost  a  given  quantity  of 
digestible  nitrogen-containing  food  constituents  can  be 
bought  in  the  form  of  different  feed  stuffs  equally  well 
adapted  under  existing  circumstances.  A  change  in  the 
market  cost  of  one  and  the  same  commercial  feed  stuff 
affects  the  cost  of  the  nitrogen-containing  food  constituent, 
in  particular  as  its  supply  is  more  limited  than  that  of  the 
non-nitrogenous  food  constituents,  which  our  home-raised 
coarse  fodder  articles  contain,  as  a  rule,  in  abundance. 

The  subsequent  tabular  statement  assumes  a  constant  cost 
of  digestible  non-nitrogenous  food  con^itituents, — sugar, 
starch,  M,  etc.,  —  and  shows  thereby  the  variations  in  the 
cost  of  digestible  nitrogen-containing  food  constituents  in 
case  of  some  prominent  concentrated  commercial  feed  stuffs 
in  our  local  market. 

The  majority  of  the  analyses  stated  is  made  of  fodder 
articles  which  have  been  used  either  during  the  past  year  in 
connection  with  some  of  our  feeding  experiments,  or  have 
been  raised  upon  the  grounds  of  the  station.  Some  articles 
sent  on  by  outside  parties  are  added,  on  account  of  the 
special  interest  they  may  present  to  others. 
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Valuation  of  Fodder  Articles  on  the  following  Basis. 

Digestible  cellnlose  and  nitrogen  free  extract  matter,  1.00  cent  per  ponnd;  digestible 
fat.  2.60  cents  per  poand.  The  valne  of  digestible  protein  determined  the  differ* 
enoe  of  the  snm  of  both  and  the  market  cost  of  tbt  fodder  articles.  (CalcuifttioQ 
is  based  on  dry  matter,  2,000  ponnds.) 


HATkct  Cml 


Protein  per 
Pound. 


Com  meal. 

,        , 

1 

<     f 31  00 

C«iti. 

6.88 

Com  meal. 

•          s 

I       29  00 

5.84 

Com  meal. 

1       24  00 

3.24 

Com  meal, 

23  00 

2.72 

Wheat  middlings. 

\ 

20  00 

3.13 

Spring  wheat  bran. 

19  00 

8.04 

Winter  wheat  bran, 

21  00 

3.98 

Chicago  maize  feed. 

•              • 

23  00 

2.34 

Dried  brewers'  groin, 

• 

22  00 

3.87 

Old-process  linseed  meal, . 

26  00 

2.20 

New-process  linseed  meal. 

27  00 

2.68 

Chicago  gluten  meal. 

28  00 

2.46 

Cotton-seed  meal. 

28  00 

2.34 

English  liay. 

12  00 

1.36 

English  hay. 

15  00 

4.12 

Ilowen, 

12  00 

1.21 

Rowen, 

15  00 

3.24 

Corn  stover,* 

5  00 

- 

Corn  ensilage,* 

2  50 

- 

[Mangold  roots,* 

8  00 

- 

Sugar  beets,*     . 

5  00 

- 

•  The  value  of  the  digestible  cellulose,  nitrogen  free  extract  matter  and  fst,  on 
the  above  basis,  exceeds  the  market  cost. 
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CoBK  Meal.             { 

Wheat  Middlingb. 

*  a 

11 

Z 
S 

It 

S    . 

11 

1 

5? 

Ifototora, 

Dry  matter,        .       .       .       . 

16.31 
84.69 

- 

- 

10.07 
89.08 

- 

- 

Anal^i*  of  Dry  Matter. 
Cmde  aah,  .       . 
"     eeUaloee,. 
"     fat,   .       .  •     . 

100.00 

1.72 
2.17 
4.84 

48 
86 
70 
08 

20.83 

82.28 

102.44 

1.660.18 

100.00 

6.90 
9.21 
6.31 
16.72 
61. n 

24 
71 

78 
77 

44.20 

76.40 

260.83 

961.26 

3 

••     protetn 

N-free  extract  matter. 

12.18 
70.00 

100.00 

- 

1,846.71 

100.00 

- 

1,331.60 

J 

Spring  Wbmat  Bran. 

WiNTKR  Wheat  Bran. 

^      Percentage 
1«        Composition. 

5  . 

i 

% 

a 

Percentage 
Composition. 

s  . 

ii 

1^ 

|5 

1 

1 

3 

Molstara, 

- 

- 

13.06 

- 

- 

Dry  matter,        .       .       .       . 

87.26 

- 

- 

86.94 

- 

- 

100.00 

- 

- 

100.00 

- 

- 

AnalytU  of  Dry  Matter, 

Crude  a«h, 

8.06 

- 

- 

2$ 

7.76 

- 

- 

CO 

*'     ceHuloee, . 

13.76 

24 

66.00 

iH 

12.74 

24 

61.16 

•-f 

".     fat. 

6.40 

71 

77.53 

8.43 

71 

48.71 

••     protein,    .... 

16.19 

78 

252.56 

16.24 

78 

253.34 

N-f  ree  extract  matter, 

66.54       Tt 

870.72 

, 

69.83 
100.00 

77 

921.38 
1,284.68 

100.00  1      - 

1,266.81 

- 
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Ohicaoo  Maisv  Fbcd. 

BrKWSBS'  QtLklS. 

• 

Percentage 
Composition. 

5  . 

1^ 

U 

& 

Percentage 
Compoiation. 

m  a 

i 

1 

s 

IfoUtnre 

0.76 

- 

- 

10.10 

- 

-  1 

Dry  matter,        .... 

«0.3( 

- 

- 

80.81 

- 

-  1 

100.00 

- 

- 

100.00 

-  1 

AnalytU  of  Drv  Matter, 

1 

Crodeadi 

0.76 

- 

- 

9 

2.08 

- 

-  1 

« 

••     ceUokMe,. 

9.66 

62 

110.66 

■•* 

8.07 

40 

64.66 

^ 

••     fat 

6.16 

86 
70 

104.66 
8S7.01 

i 

6.26 
22.76 

•88 

74 

87.15  1 
886.86 

"     protein 

21.8S 

N-f  ree  extract  matter, 

62.12 

01 

1,130.68 

60.04 

•4 

780.08 

100.00 

- 

1,601.80 

100.00 

- 

1,268.60 

OLD.pROCBSa  LiKSKKD  MBAL. 

Nb  W-PROCXSS  LntBBD  MlAL. 

M  § 

1! 

c  s 

5    . 

/'St 

ft 

9  a 

I 

• 

a 

5. 

ft  « 

If 

3. 

I 
1 

t 
S5 

Moiature,     .... 
Dry  matter, 

8.72 
01.28 

- 

- 

§ 

8.20 
01.71 

- 

- 

AnalyU  of  Dry  Matter. 
Crude  a»h 

"      oenoloae,  . 

"      fat,     . 

"     protein,     . 
N-free  extract  matter. 

100.00 

6.06 

8.28 

0.87 

86.10 

89.75 

26 
01 
87 
01 

-     1 

42.70 
170.63 
620.70 
723.45 

100.00 

6.01 
0.43 
4.08 
86.03 
46.55 

26 
01 
87 
01 

"•-1 
600.61 

8S9.01  1 

4 

100.00 

- 

1,676.67 

100.00 

- 

l,661.8Jj 
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OmcAoo  Glutxm  Mxai.. 


21 

S3 


CoTTOH-raxD  Meal. 


u 

a  • 
I- 


MoUtnre,    .... 
Dry  matter, 

AnatytU  of  Dry  Matter. 
Crude  ash,  .... 

"     eeUnloM},. 

"     f at,    . 

**     protein,    . 
N-free  eztiaet  matter. 


11.11 
88.80 


1.06 

0.7S 

9.22 

83.84 

56.0« 


0.05 

156.74 

026.77 

1,002.09 


100.00 


1,004.65 


9.77 
90.28 


100.00 

8.18 

7.74 

11.88 

44.41 

28.84 


199.41 
754.97 
588.46 


100.00 


1,492.84 


Bmoliih  Hat. 

ROWKN. 

5  . 
It 

1^ 

1 

% 

i! 

5  . 
It 

t 

0^ 

o 

1 

% 

9 

Moletare. 

9.72 

- 

- 

1 

13.53 

- 

- 

Dry  matter,       .... 

90.28 

- 

- 

86.47 

- 

- 

100  00 

- 

- 

100.00 

- 

- 

An€UyH9  9(f  Dry  Matter, 

Grade  aeh, 

6.48 

- 

- 

s 

6.81 

- 

- 

S 

<•     eeUoloee 

32.28 

58 

374.45 

'a» 

28.31 

58 

328.40 

*^ 

-     fat, 

2.49 

46 

22.91 

3.81 

46 

35.05 

«•     protein,    .... 

9.54 

67 

108.76 

12.04 

57 

147.62 

N-free  extract  matter, 

40.26 

63 

620.68 

48.13 

68 

606.44 

100.00 

- 

1,126.80 

100.00 

- 

1.117.41 
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OOBH  8TOTBB. 

OOBX  EirSILAOB. 

•  a 

M  O 
P4 

1^ 

1- 

£ 

1 

5  . 

ft 

u 

Q  «■ 

1 

I 

ICdstiir* 

Dry  matter 

22.50 
n.60 

- 

- 

8 

'00 

72.96 
27.06 

.  1      . 

AnalyU  of.  Dry  Matter, 

CmdeMh 

•«     celliiloM 

••     iwt. 

100.00 

8.97 
U.M 
l.M 

72 
78 

7S 
87 

508.42 
28.10 
142.50 
888.92 

100.00 

6.48 
26.33 
6.17 
7.64 
64.38 

72 
76 
73 
67 

379.16 
n.66 
111.64 
728.89 

^ 

-     protein,    .... 
N-free  •xtnet  matter. 

0.78 
40.n 

lOO.M 

- 

1,885.M 

100.00 

- 

1,»8.98 

Maxgold  Roots. 

BUOAB  BSBTS. 

s  . 

'Si' 

It 

1-' 

•  a 

|i 

1 
1 

s. 

1^ 
11 

0 

1 

9 
3 

55 

Moisture 

87.75 

- 

- 

3 

'a» 

86.27 
14.78 

- 

« 

Dry  matter,        .       .       •       . 

12.28 

AnalytU  of  Dry  Matter, 

Grade  aah. 

«<     oeUuloM 

"fat. 

100.00 

9.08 
7.94 
0.88 

100 
100 
100 
100 

168.80 

17.80 

207.40 

1,486.00 

loa.oo 

6.96 

8.49 

0.88 

10.97 

76.93 

100 
100 
100 
100 

129.80 

13.20 

219.40 

1,618.80 

S 

«•     protein,    .       ^       .       . 

10.37 
71.76 

100.00 

-      1,818.80 

100.00 

- 

1,881.00 

. . 
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Analyses  of  Fodder  Articles  sent  on  bt  Farmers. 
Chm  Meal. 

[Sent  on  from  Amherst,  Mass.] 

Percent 

Moisture  at  100°  C, 13.62 

Dry  matter, 86.48 

100.00 
Analysts  of  Dry  Matter. 

Crude  ash, 2.34 

cellulose, 2.47 

**       fat, 4.85 

"       protein  (nitrofi^enous  matter),       .        .  .15.61 

Non-nitrogenous  extract  matter, 74.73 

100.00 
Com  and  Cob  Meal, 

[Sent  on  from  Amherst,  Mass.] 

Per  Cent. 

Moisture  at  100°  C, 19.11 

Dry  matter, 80.89 

100.00 
Analysts  of  Dry  Matter. 

Crude  ash, 2.05 

•*       cellulose, 6.97 

"fat, 3.46 

"       protein  (nitrogenous  matter),  .        .        .10.51 

Non-nitrogenous  extract  matter, 77.01 

100.00 
Passed  screen  144  meshes  to  square  inch,  .        .        .73.88 

Hominy  Chop, 

[Sent  on  from  Southborongh,  Mass. J 

Per  Cent, 

Moisture  at  100°  C  , 11.32 

Dry  matter, 88.68 

100.00 
Analysis  of  Dry  Matter. 

Crude  ash, 2.44 

"      cellulose, 5.12 

"fat, 11.26 

"      protein  (nitrogenous  matter) ,       .        .        .        .6.77 
Non-nitrogenous  extract  matter, 74.41 

100.00 
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Wheal  Bran. 
[Sent  on  from  Amhent,  Mass.] 

PxbCbst. 

L 

IL 

Moisture  at  100^  C 

Dry  matter, 

10.47 
89.63 

13.17 

86.83 

Analysis  of  Dry  MaUer. 
Crude  ash,      . 

"      cellulose, 

"fat, 

"      protein  (nitrogenous  matter),    . 
Non-nitrogenous  extract  matter,  . 

100.00 

7.19 
11.27 

4.80 
18.93 
67.81 

100.00 

7.95 
11.22 

4.86 
17.31 
58.66 

100.00 

100.00 

J.    Wheat  Bran  (8i.  Louis), 
IL    Spring  Wheat  Bran  (Duluih,  Minn.). 

[Sent  on  from  Warren,  Ifass.] 


PxBCnrr. 

L 

IL 

Moisture  at  100^  C 

Dry  matter,    ....... 

10.12 
89.88 

8.97 
91.03 

Analysis  of  Dry  MaUer, 
Crude  ash, 

"      cellulose, 

"fat, 

"       protein  (nitrogenous  matter),    . 
Non-nitrogenous  extract  matter,  . 

100.00 

6.94 

9.72 

4.96 

18.08 

60.31 

100.00 

7.68 
10.84 

6.37 
19.54 
66.57 

100.00 

100.00 
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Ground  Barley, 

[Sent  on  from  Amherst.] 

Percent 

Moisture  at  100°  C. 14.62 

Dry  matter, 85.38 


100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 8.18 

"      cellulose, 5.04 

"fat, 2.38 

"      protein  (nitrogenous  matter), 14.93 

Non-nitrogenous  extract  matter, 74.47 


100.00 


OltUen  Meal, 

{From  Amherst,  Mass.] 

Percent. 

Moisture  at  100°  C, 10.90 

Dry  matter, .        .        . 89.10 


100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 1.02 

**      cellulose, '    .        .  1.28 

"fat, .....'.  7.36 

*'      protein  (nitrogenous  matter), 34.79 

Non-nitrogenous  extract  matter, 65.55 


100.00 


Cotton-seed  Meal, 
[Sent  on  from  Amherst,  Mass.] 


P««  Cmr. 

I. 

II. 

Moisture  at  100®  C , 

Diy  matter, 

9.07 
90.93 

9.06 
91.94 

Analysis  of  Dry  Matter, 
Crude  ash, 

"      cellulose, 

"fat, 

'*      protein  (nitrogenous  matter),    . 
Non-nitrogenous  extract  matter,  . 

100.00 

7.50 

6.81 

11.17 

46.38 

28.14 

100.00 

8.11 

8.69 

10.71 

41.26 

81.28 

100.00 

100.00 
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CoUon-seed  Meal. 
[I.  sent  on  from  Holden,  MmM. ;  II.  and  III.  sent  on  from  Sunderland,  Mass.] 


Pbs  Cbiit. 

I. 

II. 

IIL 

Moisture  at  100°  C, 

Dry  matter, 

8.90 
91.10 

8.50 
91.50 

9.37 
90.68 

Analysis  of  Dry  MaUer. 
Crude  ash,     ....... 

**      cellulose, 

"       fat, 

"      protein  (nitrogenous  matter),  . 
Non-nitrogenous  extract  matter, . 

100.00 

8.23 

7.15 

12.61 

61.79 

20.22 

100.00 

9.60 
50.61 

100.00 

ll.U 
43.86 

- 

100.00 

- 

- 

CocoantU  MeaL 

[Sent  on  from  Concord,  Mass.] 

Percent 

Moisture  at  100°  0., 9.33 

Dry  matter, 90.67 

100.00 
Analysis  of  Dry  Matter. 

Crude  ash,  .' 6.68 

"      cellulose, 18.80 

"fat, 12.88 

**      protein  (nitrogenous  matter) , 22.61 

Non-nitrogenous  extract  matter,         .                .        .        .        .  40.03 

100.00 
Hog  Feed — Bakery  Refuse, 

[Sent  on  from  North  Hadley,  Mass  1 

PwCMt 

Moisture  at  100°  C, 18.34 

Dry  matter, 86.66 

100.00 
Analysis  of  Dry  MaUer, 

Crude  ash, 11.64 

"      cellulose, 0.43 

"fat, 6.36 

"     protein  (nitrogenous  matter), 9.23 

Non-nitrogenous  extract  matter, 72.34 

100.00 
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Hay  from  Salt  Meadows, 
[Sent  on  from  Newbnry,  Mmss.] 

PSE  Ckmt. 

I. 

II. 

IlL 

Moisture  at  100°  C, 

Dry  matter, 

9.66 
90.34 

8.08 
91.92 

8.76 
91.26 

Analysis  of  Dry  Matter. 
Crude  ash, 

"      cellulose, 

"fat, 

**      protein  (nitrogenous  matter),   . 
Non-nitrogenous  extract  matter, . 

100.00 

6.01 

27.84 

2.65 

4.35 

60.15 

100.00 

6.03 

27.82 

3.24 

3.77 

60.14 

100.00 

9.03 

31.41 

3.37 

6.72 

49.47 

100.00 

100.00 

100.00 

Methods  of  Analysis  of  Cattle  Foods. 

1.     Moisture.  —  Dry  2  grams  in  an  air-bath  at  100-110^ 
C.  to  a  constant  weight. 


2. 


Ask,  —  Char  2  to  5  grams  in  a  muffle  furnace  at  a  low 


red  heat,  cool  and  weigh.  Digest  for  a  short  time  with 
dilute  hydrochloric  acid ;  collect  the  residue  insoluble  in 
acid  in  a  Gooch  crucible,  wash,  dry  and  weigh.  Subtract 
this  from  the  total  weight  for  pure  ash. 

3.  Ether  Extract.  — Dry  2  grams  at  100^  C.  for  two 
hours.  Exhaust  with  anhydrous,  alcohol-free  ether,  until 
the  extraction  is  complete.  Dry  the  extract  in  the  air-bath 
at  100^  C.  to  a  constant  weight. 

4.  Ci'ude  Protein.  — Determine  nitrogen  by  the  Kjeldahl 
or  soda-lime  method,  and  multiply  the  result  by  6.25  for 
crude  protein. 

5.  Albuminoid  Nitrogen.  —  Determine  by  Stutzer's 
method,  as  given  in  the  "  Proceedings  of  the  Association  of 
Official  Agricultural  Chemists,"  1890  (pages  211  and  212), 
except  that  the  protein-copper  is  dried  before  being  intro- 
duced into  the  flask. 

6.  Crude  Fibre  or  Cellulose, — The  method  is  described  in 
the  **  Proceedings  of  the  Association  of  Official  Agricultural 
Chemists,''  1890   (page  212).     In  this  method  2  grams  of 
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the  material,  having  been  nearly  or  completely  freed  from 
fat,  are  boiled  for  thirty  minutes  with  200  cubic  centimetres 
of  1 J  per  cent,  sulphuric  acid,  brought  upon  a  linen  filter 
and  thoroughly  washed  with  boiling  water.  It  is  then 
washed  into  the  boiling-flask  with  a  1 J  per  cent,  solution  of 
sodium  hydrate,  brought  quickly  to  100°  C,  and  boiled  for 
thirty  minutes,  when  it  is  filtered  through  a  Gooch  crucible, 
or  balanced  filter-papers,  washed  with  boiling  water,  alcohol 
and  ether,  dried  at  100^  C.  for  an  hour,  and  weighed.  The 
organic  matter  is  then  burned  ofi*,  and  the  weight  of  the  ash 
deducted  for  crude  cellulose. 
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FEEDING  EXPERIMENTS  WITH  STEERS. 


The  question  of  a  remimeratiye  production  of  beef  for  the 
meat  market,  upon  the  &rms  of  New  England,  has,  for 
several  years  past,  reoeiyed  a  deserved  attention  at  the 
Massachusetts  State  Agricultural  Experiment  Station,  by 
carrying  on  feeding  experiments,  under  well-defined  circum- 
stances, with  growing  steers.  The  results  of  observations  in 
that  direction  during  two  preceding  years  are  ready  for  publi- 
cation. The  work  is  to  be  continued  with  such  modifications 
as  suggest  themselves  during  its  progress,  and  the  con- 
clusions arrived  at  will  be  published  hereafter,  whenever 
they  are  found  to  be  of  a  more  general  interest  to  the 
fiEuming  community. 

The  first  experiment,  December,  1889,  to  May,  1890, 
briefly  described  upon  a  few  succeeding  pages,  was  planned 
mainly  with  a  view  to  determine  the  cost  of  the  feed  required 
for  the  production  of  beef  for  the  meat  market  under  exisf- 
ing  local  conditions,  and  with  special  reference  to  the  con- 
temporary local  market  price  of  the  fodder  articles  at  our 
disposal. 

Current  home-raised  fodder  articles,  as  fodder  com, 
com  stover,  com  ensilage  and  sugar  beets,  served  as  coarse 
feed,  while  corn  and  cob  meal,  wheat  bran,  old-process 
linseed  meal  and  gluten  meal  furnished  the  grain  feed  for 
daily  diet  of  the  animals  on  trial.  The  stated  amount  of 
grain  feed  was  in  each  case  a  fixed  quantity,  while  the  con- 
sumption of  coarse  feed  was  governed  by  the  appetite  of  the 
animal. 
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One  and  two  year  old  grade  Shorthorn  steers,  two  of  each 
kindy  were  chosen  for  the  observatipa.  The  steers  selected 
were,  as  &r  as  possible,  of  a  similar  general  character  with 
reference  to  breed.  They  were  chosen  of  a  different  age  to 
offer  a  desirable  chance  to  determine  the  difference  in  the 
co8t  of  the  feed  for  the  production  of  a  corresponding 
increase  in  the  live  weight  of  both  one  and  two  year  old 
animals. 

The  same  kinds  of  fodder  articles  served  at  the  same  stage 
of  the  experiment  for  all  animals  engaged  in  the  experiment 
alike  in  the  compounding  of  their  daily  diet;  they  were, 
however,  given  in  different  proportion  and  in  different  quan- 
tities to  animals  of  different  ages.  The  daily  diet  of  one 
and  two  year  old  steers  was  compounded  with  a  due  con- 
sideration of  the  wants  at  the  particular  age  of  each  lot. 
Their  respective  daily  diet  consequently  differed  essentially 
only  in  regard  to  quantity  and  proportion  of  the  same  fod- 
der articles. 

The  local  market  price  of  the  various  fodder  articles  used 
at  the  time  of  the  observation  has  been  adopted  as  the  basis 
of  determining  the  cost  of  the  daily  fodder  rations.  A  loss 
of  eight  per  cent,  of  the  essential  fertilizing  constituents 
contained  in  the  food  consumed  has  been  assumed  a  fiiir 
compensation  for  the  amount  of  nitrogen,  phosphoric  acid 
and  potassium  oxide  retained  in  the  growing  animal,  and 
thereby  lost  to  the  manurial  resources  of  the  &rm.  Accept- 
ing E.  Wolff's  statement  of  the  chemical  composition  of  a 
live  steer  as  the  basis  in  our  calculation  of  the  loas  of  the 
above-stated  manurial  substances,  one  hundred  pounds  of 
increase  in  the  live  weight  of  the  steers,  at  the  present  mar- 
ket value  of  phosphoric  acid,  potassium  oxide  and  nitrogen, 
represents  a  loss  of  from  52  to  55  cents  to  the  manurial 
resources  of  the  farm.  From  the  previous  statement,  it  will 
be  noticed  that  ninety-two  per  cent,  of  the  essential  fertil- 
izing constituents  contained  in  the  feed  consumed  are  con- 
sidered available  in  the  manure  produced  in  connection  with 
raising  steers  for  the  meat  market.  The  net  cast  of  the  feed 
stated  in  the  subsequent  report  of  our  financial  results 
represents,  therefore,  the  cost  of  the  feed  consumed,  after 
deducting  from  its  original  market  price  ninety-two  per 
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cent,  of  the  money  value  of  the  essential  feililizing  con- 
stituents, L  6.,  nitrogen,  phosphoric  acid  and  potassium 
oxide,  it  contains. 

The  statements  of  the  relative  proportion  of  the  digestible 
nitrogenous  and  non-nitrogenous  food  constituents  of  the 
daily  diet  (its  nutritive  ratio)  are  based  on  the  mean  of 
more  recent  observations  in  connection  with  actual  feeding 
experiments  elsewhere  (Wolff). 

The  different  daily  fodder  rations  recorded  below  were 
compounded  with  a  view  to  compare  different  combinations 
of  well-known  feed  stuffs  with  reference  to  feeding  effect 
and  to  influence  on  cost  of  feed.  Those  daily  fodder  rations 
which  have  given  us  the  most  satisfactory  results  in  this 
connection  may  be  seen  below  (rations  I.  and  II.). 

The  general  history  of  the  management  of  the  experiment 
and  the  financial  results  of  the  whole  operation  are  published 
upon  a  few  subsequent  pages.  It  is  for  obvious  reasons  not 
advisable  to  enter  at  this  early  stage  of  our  experiments 
upon  a  detailed  critical  discussion  of  the  lessons  which  may 
be  learned  from  the  results  obtained.  Some  facts,  however, 
brought  out  in  the  course  of  the  experiment,  are  apparently 
so  well  supported  under  existing  circumstances  that  a  brief 
statement  concerning  them  may  claim  some  special  attention. 

Hesults, 

1.  Com  ensilage,  when  fed  either  Avlth  wheat  bran  and 
gluten  meal,  or  with  wheat  bran  and  old-process  linseed 
meal,  has  produced  in  our  case,  without  an  exception,  the 
highest  gain  in  live  weight,  as  compared  with  other  fodder 
rations  used  in  the  experiment  (see  fodder  rations  I.,  II., 
below) . 

2.  The  increase  in  live  weight  i)er  day,  when  feeding  the 
ensilage  fodder  I'ations  (I.,  II.)  to  one-year  old  steers,  has  in 
one  instance  (steer  2)  exceeded  three  pounds,  while  in  the 
case  of  two-year  old  steers  it  hva  averaged  more  than  four 
pounds  per  day  in  one  case  (steer  4). 

3.  The  original  cost  of  the  feed  (corn  ensilage,  fodder 
rations  I.,  II.)  consumed  per  day  has  been  from  12.82 
cents  to  14.72  cents  in  case  of  one-year  old  steers  (1,  2), 
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and  from  16.67  cents  to  19.33  cents  in  case  of  two-year  old 
steers  (3,  4). 

4.  The  net  cost  of  the  feed  (corn  ensilage,  fodder 
rations  I.,  II.)  consumed  per  day  has  been  from  4.81 
cents  to  5.26  cents  in  the  case  of  one-year  old  steers  (1,  2), 
and  from  6.65  cents  to  7.44  cents  in  case  of  two-year  old 
steers. 

•  5.  The  daily  increase  in  the  live  weight  of  the  one-year 
old  steers  during  both  periods  of  feeding  ensilage  fodder 
rations  (I.,  II.)  averages  2.9  pounds.  The  original  market 
cost  of  that  diet  averages,  per  day,  13.29  cents,  hence  the 
original  cost  of  the  feed  consumed  per  pound  of  live  weight 
gained  amounts  to  4.8  cents,  while  the  net  cost  of  the  feed 
consumed  per  pound  of  live  weight  gained  amounts  to  1.82 
cents. 

6.  The  daily  increase  in  the  live  weight  of  the  two-year 
old  steers  during  both  periods  of  feeding  ensilage  fodder 
rations  (I.,  II.)  averages  3.45  pounds.  The  original  market 
cost  of  that  daily  diet  averages  for  both  periods,  per  day, 
18  cents,  hence  the  original  market  cost  of  the  feed  con- 
sumed for  every  pound  of  live  weight  produced  amounts  to 
5.22  cents,  while  the  net  cost  of  the  feed  consumed  per  pound 
of  live  weight  gained  amounts  to  2.08  cents. 

7.  The  difference  in  the  financial  result  presented  above 
and  of  the  subsequent  financial  sunmiaries  of  the  entire 
feeding  experiment  is  due  to  the  less  profitable  daily  fodder 
ration  used  during  the  experiment  in  connection  with  the 
ensilage  fodder  rations  (I.,  II.). 


Local  Market  Value  per  Ton  of  the  Various  Articles  of  Fodder 
used,  1889-90. 

Wheat  bi-an, $16  50 

Gluten  meal,        .        .        . 23  00 

Old-process  linseed  meal, 27  60 

Com  and  cob  meal, 16  50 

Com  stover, 5  00 

Com  ensilage, 2  75 

Com  fodder, 7  50 

Sugar  beets, 5  00 
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Vaiuation   of  Esaentiai  Fertilizing  ChnstUuerUa  in  the    Various 
Articles  of  Fodder  ttsed. 


i 

n 
1 

1- 

II 

?3 

1. 

s 

1 

U4 

1 
E 

^ 

O 

O 

6 

3 

s 

<g 

Moisture,      . 

9.27 

0.80 

9.88 

8.10 

26.05 

72.95 

20.42 

W.02 

Nitrogen,      . 

2.M6 

4.510 

6.331 

1.439 

.923 

.330 

1.058 

.184 

Photphoric  acid, . 

2.900 

.392 

1.646 

.603 

.303 

1.138 

.510 

.OM 

PotaMium  oxide. 

1.837 

.049 

1.162 

.441 

1.320 

.301 

.760 

Ata 

ValoatioD  per  2,000  lbs.. 

$13  60 

$16  18 

$21  15 

$6  02 

$4  69 

$156 

$4  89 

♦IM 

Daily  Fodder  Rations  ttsed, 
I. 


Wheat  bran,  . 

Gluten  meal, . 

Com  ensilage, 

Natritiye  ratio. 

Total  cost, 

Manurial  value  obtainable. 

Net  cost. 


3.88  lbs. 

8.88  " 

37.60  " 
1:5.49 

12.82  cCs. 

8.01  - 

4.81  " 


n. 

Wheat  bran, 4.00  lbs. 

Old-process  linseed  meal, 4.00  " 

Com  ensilage, 43.38  " 

Nutritive  ratio, 1:5.69 

Total  cost, 14.76  cts. 

Manurial  value  obtainable, 9.50  " 

Net  cost, 5.26  " 


III 


Wheat  bran,  . 
Old-process  linseed  meal, 
Com  and  cob  meal. 
Com  fodder, . 
Nutritive  ratio. 
Total  cost,      . 
Manurial  value  obtainable. 
Net  cost, 


3.00 
3.00 
3.00 
9.00 
1:4.93 
12.45 
7.65 
4.80 


lbs. 


cts. 
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DaUy  Fodder  BcUions  used  —  Concluded. 
IV. 

Wheat  bran 3.00  lbs. 

Old-process  linseed  meal, 3.00     *" 

Ck>rn  and  cob  meal, 3.00     ** 

Ck)rn  stover, 6.00    " 

Nutritiye  ratio, 1 :  4.55 

Total  cost, 10.58  cts. 

Manurial  Talue  obtainable, 6.92    ** 

Net  cost, 3.66    " 

V. 

Wheat  bran,  .        .        .        .                .    •    .  3.00  lbs. 

Old-process  linseed  meal,     .....  3.00    " 

Com  and  cob  meal, 3.00    *" 

Com  stover, 3.60    " 

Sugar  beets, 20.00    " 

Nutritive  ratio, 1:4.49 

Total  cost, .  14.98  cts. 

Manurial  value  obtainable, 7.44    "* 

Net  cost, 7.54    " 

VL 

Wheat  bran, 2.25  lbs. 

Gluten  meal 2.25    " 

Com  stover, 12.00    " 

Nutritive  ratio 1 : 5.51 

Total  cost, 7.45  cts. 

Manurial  value  obtainable, 5.68    ** 

Net  cost, 1.77   " 
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Total  Amount  of  Feed  coiuumed  from  Dee.  1 7, 1889,  to  May  9, 1890, 


Dry  Matter 
(Pounds). 

CocC. 

ICannrUI 
Value. 

465.50  pounds  wheat  bran,   . 

422.35 

t3  84 

18  17 

95.50  pounds  gluten  meal,  . 

86.14 

1  10 

077 

37 1 .  00  pounds  old-process  linseed  meal, 

334.35 

5  10 

392 

239.00  pounds  com  and  cob  meal, 

219.64 

1  97 

0  72 

243.50  pounds  com  stover,   . 

177.88 

0  61 

0  57 

1,927.00  pounds  com  ensilage. 

521.25 

2  65 

150 

205.50  pounds  com  fodder,  . 

163.54 

0  77 

050 

350.00  pounds  sugar  beetd,  . 

34.93 

088 

020 

1,960.08 

116  92 

11135 

Live  weight  of  animal  at  beginning  of  experiment,    . 
Live  weight  of  animal  at  end  of  feeding,     . 
Live  weight  gained  during  experiment, 

Average  gain  in  weight  per  day, 

Dry  matter  consumed  per  pound  of  live  weight  gained. 
Cost  of  feed  per  pound  of  live  weight  gained. 


.  675.00 
.  895.00 
.  220.00 
.  1.58 
.  8.91 
7.69  cents. 


Net  cost  of  feed  per  pound  of  live  weight  gained,  allowing 
8  per  cent,  loss  of  manurial  value, 2.95  cents. 
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Total  Anuuta  of  Feed  ootuumed  from  Dee.  1 7, 1889,  to  May  9, 1890. 


Dry  Matter 
(Pounds). 

Cost. 

lUaariii 

Vitae. 

465.50  pounds  wheat  bran,    . 

422.35 

»3  84 

1317 

95.50  pounds  gluten  meal,  . 

86.14 

1  10 

0  77 

371.00  pounds  old-process  linseed  meal,- 

334.35 

5  10 

$9i 

239.00  pounds  com  and  cob  meal. 

219.64 

1  97 

0  72 

354.00  pounds  com  stover,    . 

258.60 

0  89 

088 

1,942.00  pounds  com  ensilage. 

525.31 

2  67 

151 

285.00  pounds  com  fodder,   . 

226.80 

1  07 

0  70 

350.00  pounds  sugar  beets,    . 

34.93 

0  88 

020 

2,108.12 

$17  52 

11182 

Live  weight  of  animal  at  be^ning  of  experiment,  .        .        .     600.00 

Live  weight  of  animal  at  end  of  feeding, 840.00 

Live  weight  gained  during  experiment, 240.00 

Average  gain  in  weight  per  day, 1.67 

Dry  matter  consumed  per  pound  of  live  weight  gained,    .        .        8-78 
CJost  of  feed  per  pound  of  live  weight  gained,  .        .        .       7.80  cents. 
Net  cost  of  feed  per  pound  of  live  weight  gained,  allow- 
ing 8  per  cent  loss  of  manurial  value,   ....      2.77  cents. 
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Summary  of  Feeding  Experiment  with  Steers  One  Tear  Old. 


Beginning  of  feeding  experiment 

Close  of  feeding  experiment, 

JTomber  of  days  of  obeerratlon, 

Live  weight  of  animals  at  the  beginning  of  obsenration, 

Live  weight  of  animals  at  the  olose  of  observation, 

Total  number  of  pounds  of  live  weight  gained  during  the 
experiment,      : 

Average  gain  in  live  weight  per  day 


ble  matter  consumed  per  pound  of 


Amount  of  dry 
live  weight  galnt 

Total  cost  of  feed  consumed  per  day, 

Manurial  value  of  feed  consumed  per  day,     .... 

Manurial  value  of  feed  consumed,  allowing  8  per  cent,  loss,  . 

Net  cost  of  feed  consumed  per  day,  allowinfra  loss  of  8  per 
cent,  of  manurial  value  for  live  weight  gained,    . 

Net  cost  of  feed  per  pound  of  live  weight  gained,  . 


No.l. 


Dec.  17, 188Q. 
May   0,1890. 

144 

675  lbs. 

895    " 

220    •• 
1.58    «• 


8.91    " 
11.75  cU. 
7.87    " 
7.24    " 

4.51    " 
2.95    •• 


No.  2. 


Dee.  17, 
May   9, 

144 
600 
840 

240 
1.67 

8.78 
12.16  < 
8.20 
7.54 

4.62 
2.n 


1880. 
1800. 


lbs. 


Summary  of  Record  of  Steers  No.  1   and  No.  2,  when  left  in 
the  Pasture,  May  10,  1889,  to  Sept.  30,  1889. 


Date  of  turning  steers  into  pasture, 

Date  of  closing  pasturing 

Number  of  days  of  pasturing 

Live  weight  of  steers  when  turned  into  pasture. 
Live  weight  of  steers  at  the  close  of  pasturing. 
Total  weight  gained  during  pasturing,    . 
Average  gain  in  weight  per  day. 


No.l. 


Cost  of  feed  per  day,  allowing  40  cents  per  week  for  use  of 
pasture, 

Cost  of  feed  per  pound  of  live  weight  gained. 


May  10, 1889. 

Sept.  30, 1889. 

144 

895  lbs. 
1,020    " 

126    " 
0.87    " 


5.71  cts. 
6.58    " 


No.  2. 


May  10, 1889. 

Sept.  30, 1889. 

144 

840  lbs. 
923    " 
88    •• 
0.58    " 

5.71  oto. 
0.01    •• 
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Tuxhyear  Old  Ghrade  Shorthorn  Steers. 

[The  same  fodder  articles  as  in  the  case  of  the  one-year  old  steers  served  here.] 

DcUly  Fodder  Rations  Used. 

I. 

Wheat  bran 3.88  lbs. 

Gluten  meal, 3.88    " 

Corn  ensilage, 65.50    " 

Nutritive  ratio, 1:6.5^ 

Total  cost, 16.67  cts. 

Manurial  value  obtainable, 10.03    " 

Net  cost, 6.65    " 

n. 

Wheat  bran, 4.00  lbs. 

Old-process  linseed  meal,    .....*.  4.00    ** 

Com  ensilage, 76.60    " 

Nutritive  ratio, 1:6.75 

Total  cost, 19.33  cts. 

Manurial  value  obtainable, 11.89    ^ 

Net  cost, 7.44    " 

in. 

Wheat  bran, 4.00  lbs. 

Old-process  linseed  meal, 4.00    " 

Com  and  cob  meal, .  4.00    " 

Com  fodder, 12.35    " 

Nutritive  ratio, 1:4.91 

Total  cost, 16.73  cts. 

Manurial  value  obtainable, 10.28    " 

Net  cost, 6.45    " 

IV. 

Wheat  bran, 4.00  lbs 

Old- process  linseed  meal,    .        .        .        .        .        ,        .  4.00    ** 

Corn  and  cob  meal, 4.00    " 

Com  stover, 13.00    " 

Nutritive  ratio, 1:4.99 

Total  cost, 15.36  cts. 

Manurial  value  obtainable,          .        .        .        •        .        .  10.30    ** 

Net  cost, 5.05    " 

V. 

Wheat  bran, 2.65  lbs 

Gluten  meal, 2.65    ** 

Com  stover, 18.00    " 

Nutritive  ratio, 1 : 5.84 

Total  cost, 9.74  cts. 

Manurial  value  obtainable, 7.51    ** 

Net  cost, 2.28    *• 
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Total  Atnount  of  Feed  consumed  from  Dec.  10,  18S9,  to 
March  25,  1890. 


Dry  Matter 
(Pounds). 

Cort. 

* 

Mtnnkl 
Yaloe. 

387.50  ponnds  wheat  bran,    . 

351.58 

$3  20 

12  64 

140.50  pounds  gluten  meal,  . 

126.73 

1  62 

1  14 

248.00  pounds  old-process  linseed  meal. 

223.50 

3  41 

2  62 

135.00  pounds  com  and  cob  meal. 

124.07 

1  11 

0  41 

392.00  pounds  com  stover,    . 

286.36 

0  98 

0  92 

3,542.00  pounds  com  ensilage. 

958.11 

^4  87 

2  76 

315.00  pounds  com  fodder,    . 

250.68 

1  18 

0  77 

2,321.03 

$16  37 

til  26 

Foonda. 

Live  weight  of  animal  at  beginning  uf  experiment,        .        .    1,235.00 

Live  weight  at  time  of  killing, ,    1,370.00 

Live  weight  gained  during  experiment, 135.00 

Average  gain  in  weight  per  day,        .        .        .        .        .        .  1.27 

Dressed  weight  of  animal, 886.00 

Loss  in  weight  by  dressing,  .  .  484  pounds,  or  35.33  per  cent 
Original  cost  of  animal,  1,336  pounds,  at  3}  cents,  .  .  .  (46  76 
Selling  price  of  animal,  886  pounds,  at  6  cents,  .  .  .  53  16 
Net  cost  of  feed  after  deducting  8  per  cent,  of  manurial  value,  6  01 

Dry  matter  required  to  produce  1  pound  of  live  weight,  .  17.19  pounds. 

Cost  of  feed  per  pound  gained, 12.13  cents. 

Net  cost  of  feed  per  pound  gained  after  deducting  8  per 
cent  of  manurial  value, .4.45  cents 
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Total  AmauiU  of  Feed  oonmmed  from  Dec.  10,  1889^  to 
March  25,  1890. 


Dry  Matter 
(Poand«). 

Gost 

Mftnnrtal 
Yalne. 

887.60  pounds  wheat  bran,     . 

361.68 

t3  20 

$2  64 

140.60  pounds  gluten  meal,    . 

126.73 

1  62 

1  14 

248.00  pounds  old-prooess  linseed  meal, 

228.60 

3  41 

2  62 

136.00  pounds  corn  and  cob  meal, 

124.07 

1  11 

0  41 

267.00  pounds  com  stover,    . 

196.04 

0  67 

063 

3,210.60  pounds  corn  ensilage, 

868.44 

4  41 

2  50 

238.00  pounds  com  fodder,   . 

189.40 

0  89 
$15  31 

046 

2,078.76 

110  40 

PoondB. 

Live  weight  of  animal  at  beginning  of  experiment,        .        .    1,180.00 

Live  weight  at  time  of  killing, 1,300.00 

Live  weight  gained  during  experiment, 120.00 

Average  gain  in  weight  per  day, 1.13 

Dressed  weight  of  animal,         .        .        .        .     '  .  .859.00 

Loss  in  weight  by  dressing,  .  .  *  441  pounds,  or  33.92  per  cent 
Original  cost  of  animal,  1,332  pounds,  at  3^  cents,  .  ,  ,  fi6  62 
Selling  price  of  steer,  869  pounds,  at  6  cents,  .  .  .  .  61  54 
Net  cost  of  feed  after  deducting  8  per  cent  of  manurial  value,  *  6  74 
Dry  matter  required  to  produce  1  pound  of  live  weight, .    17.32  pounds. 

Cost  of  feed  per  pound  gained, 12.76  cents. 

Net  cost  of  feed  per  pound  gained,  after  deducting  8  per 
cent,  of  manurial  value,        ......         4.78  cents. 
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Summary  of  Feeding  ExpertmerUs,  Steers  Two  Tears  Old,  Nos.  3  and  4, 


No.  8. 


I 


Ko.  4. 


Beginning  of  feeding  experiment, 

Cloee  of  obsenration, 

Nomber  of  days  of  obaenration 

Lhre  weight  of  animali  at  the  beginning  of  observation, 

Live  weight  of  animala  at  close  of  observation, 

Total  number  of  pounds  of  live  weight  gained  during  ex- 
periment,  

Average  gain  in  live  weight  per  day,       ..... 

Amount  of  dry  vegetable  matter  consumed  per  pound  of 
live  weight  gained, 

Total  cost  of  feed  consumed  per  day, 

Manurial  value  of  feed  consumed  per  day,      .... 

Manurial  value  of  feed  consumed  per  day,  allowing  8  per 
cent,  loes, 


Net  cost  of  feed  consumed  per  day,  allowing  a  loss  of  8  per 
cent,  of  manurial  value, . 

Net  cost  of  feed  consumed  per  pound  of  live  weight  gained, 

Selling  price  of  dressed  weight, 

Per  cent,  of  shrinkage  in  dressing  beef  for  the  market. 


Doc.  10, 1889. 

Mar.  25, 1800. 

108 

1,236  lbs. 

1,870    " 

136    " 
1.27    •• 


17.19    " 
15.44  cU. 
10.62    *• 


9.77 


6.67 
4.46 
8.00 
36.3 


Dec.  10, 1889. 

Mar.  26, 1890. 

106 

1,180  lbs. 

1,300    " 

120    «« 
1.13    •« 

17.82    " 
14.44  cts. 
9.82    " 

9.03    " 

6.41  " 

4.78  " 

6.00  " 
33.9 


Ancdyaes  of  Fodder  Articles  ttsed  in  the  Experiment. 
Corn  and  Cob  MecU, 
I. 

Per  Cent 

Moisture  at  100°  C, 8.10 

Dry  matter, 91.90 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 1.47 

»*      cellulose, 5.63 

"fat, 8.73 

•*      protein  (nitrogenous  matter), 9.79 

Non-nitrogenous  extract  matter, 79.38 

100.00 
Passed  screen,  144  meshes  to  square  inch, 76.34 
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Wheat  Bran  (Average). 


1 

Constituents  (in 
Pounds)   In  a 
Ton    of  ifiOO 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
S,000  Founds. 

5^ 

1 

a 

Moisture  at  100*=*  C,    . 

9.27 

185.40 

Dry  matter. 

90.73 

1,814.60 

- 

- 

100.00 

2.000.00 

- 

- 

Analysis  of  Dry  MaUcr. 

"^ 

Crude  ash,  .... 

7.47 

149.40 

. 

. 

0> 

**     cellulose,  . 

9.75 

195.00 

39.00 

20 

.« 

"     f  at,    . 

5.48 

109.60 

87.68 

80 

rH 

"      protein  (nilrogenous 

matter). 

17.53 

350.60 

308.53 

88 

Non-nitrogenous  extract 

matter,     .        •        •        . 

59.77 

1,195.40 

956.32 

80 

100.00 

2,000.00 

1,391.53 

- 

4 

Olulen  Meal. 


Constituents  (In 
Pounds)   In  a 
Ton    of  2,000 
Pounds. 

Pounds  DIgestl- 
bIp  In  A  Ton  of 
S,000  Founds. 

i 

Moisture  at  100°  C,    . 

9.80 

196.00 

Dry  matter. 

90.20 

1304.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

2 

Crude  ash,  .... 

1.25 

25.00 

. 

— 

«o 

"     cellulose,  . 

1.75 

35.00 

11.90 

34 

\^. 

"     fat,    .... 

7.00 

140.00 

106.40 

76 

f^ 

•*     protein  (nitrogenous 

matter), 

31.25 

625.00 

531.25 

85 

Non-nitrogenous  extract 

matter,     .... 

58.75 

1,175.00 

1,104.50 

94 

100.00 

2.000.00 

1,754.05 

- 

1 

1892.J 
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Old-prooes»  Linseed  Meal  (^Average). 


II 


If 

lis 


S«3 


I 
I 


Moisture  at  100**  C, 
Dry  matter, . 


Analysis  of  Dry  Matter, 
Crude  ash,   .... 

"     cellulose,  . 

"     f at,    . 

•*     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     •        «        .        . 


9.88 
90.12 


197.60 
1,802.40 


100.00 

7.39 
8.74 
7.24 

36.97 

39.66 


2,000.00 

147.80 
174.80 
144.80 

739.40 

793.20 


45.46 
131.77 

643.28 

721.81 


26 
91 

87 

91 


100.00 


2,000.00 


1,542.31 


Sugar  Beets, 


ll 

onstitnents  (In 
Pounds)  In  a 
Ton    of    2,000 
Founds. 

il4 

5^i 

1 

9 

1 

A< 

u 

^ 

^ 

Moisture  at  100^  C,    . 

90.02 

1,800.40 

. 

. 

x 

Dry  matter,. 

9.98 

199.60 

- 

- 

100.00 

2,000.00 

- 

- 

•  ArMysis  of  Dry  Matter. 

Crude  ash,  .... 

11.84 

236.80 

m. 

— 

**      cellulose,  . 

8.20 

164.00 

164.00 

100 

l-o 

•*      fat,    .... 

.71 

14.20 

14.20 

100 

yi 

**      protein  (nitrogenous 

matter). 

11.53 

230.60 

230.60 

100 

Non-nitrogenous  extract 

matter,     .... 

67.72 

1,354.40 

1,354.40 

100 

100.00 

2,000.00 

1,763.20 

- 

> 
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Com  Ensilage  (Average), 


•^5  2" 

Pounds  Digesti- 
ble in  a  Ton  of 
2.000  Pounds. 

1 

9k 

Moisture  at  lOOo  C,    , 

72.95 

1,459.00 

Dry  maittir, .... 

27.05 

541.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Mailer. 

Cmde  ash,  .... 

648 

129.60 

. 

- 

CO 

"     cellulose,  . 

26.33 

526.60 

379.15 

72 

r^ 

"     fat,    . 

5.17 

103.40 

77.55 

75 

.. 

"     protein  (nitrogenous 

matter), 

7.64 

152.80 

111.54 

73 

Non-nitrogenous  extract 

matter,     .... 

54.38 

1,087.60 

728.69 

67 

100.00 

2,000.00 

1,296.93 

- 

Com  Fodder. 


1 

ts  (In 

In  a 
2,000 

ill 

3. 
I 

ll 

ConsUtuen 
Pounds) 
Ton    of 
Pounds. 

Pounds  D 
ble  in  a ' 
2,000  Poi 

t 

1 

s 

Moisture  at  100^  C,    . 

20.42 

408.40 

.. 

Dry  matter,. 

79.58 

1,591.60 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  MaUer, 

1 

Crude  ash,  .... 

7.40 

148.00 

• 

* 

s 

"     cellulose,  . 

20.11 

402.20 

289.58 

72 

►  o 

"     fat,    . 

1.66 

33.00 

24.75 

75 

1-1 

••     protein  (nitrogenous 

matter). 

8.31 

166.20 

121.33 

73 

Non-nitrogenous  extract 

matter,     .... 

62.53 

1,250.60 

837.90 

67 

100.00 

2,000.00 

1,273.56 

' 
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Chm  Stover. 

[From  Amherst,  Mass.] 

PflrOent. 

Moisture  at  100°  C, 19.89 

Dry  matter, 80.11 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash, 6.33 

"     cellulose, 34.69 

"fat, 1.28 

"     protein  (nitrogenous  matter), ,  5.74 

Non-nitrogenous  extract  matter,        .        .        ,        ,        .        ,  62.06 

100.00 
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m. 

FEEDING  EXPERIMENTS  WITH  LAMBS. 
Septkmber  80, 1890,  to  April  20, 1891. 


The  feeding  experiment  with  lambs  described  below  is 
the  second  of  a  series  devised  to  asceilain  the  influence  of 
diflferent  fodder  rations  on  the  cost  of  feed  when  fattening 
lambs  during  the  winter  for  the  meat  market. 

The  selection  of  animals  was  made  from  the  temporary 
supply  of  our  local  market.  Six  lambs,  wethei^s,  grades  of 
uncertain  parentage,  served  for  the  trial ;  they  were  shorn 
before  being  weighed  at  the  beginning  of  the  observation. 
Each  animal  occupied  a  separate  pen  during  the  entire 
experiment.  They  received  during  the  first  week  the  same 
daily  diet,  and  were  subsequently  divided  into  two  lots  of 
three  each  (lots  A  and  B),  to  test  the  effect  of  diflferent 
grain  feed  rations  on  the  ultimate  financial  results  of  the 
operation. 


1.     Weight  of  Lambs. 

- 

Original  Ure 

Weight  or  Lambs 

(Founds). 

Weight  of 

Wool  removed 

(Poonds). 

Ure  Weight  at 

the  Bcgtantef 

(Poonds). 

Lot  A. 

(3.      . 

^t  : 

(6,      . 

•            .             . 

50.25 

64.00 
62.50 

2.75 
3.50 
4.50 

47.60 
60.50 
58.00 

LotB. 

176.75 

52.25 
63.75 
52.00 

10.75 

2.75 
1.75 
1.50 

166.00 

49.50 
62.00 
60.50 

168.00 

6.00 

162.00 
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2.     Cost  of  Lambs, 

The  entire  lot  was  bought  at  5  cents  per  pound  of  live 
weight,  and  the  sum  paid  for  the  entire  original  live  weight 
of  344.75  pounds  amounted  to  $17.24. 

The  wool  subsequently  secured  before  the  beginning  of  the 
feeding  experiment  was  sold  at  25  cents  per  pound,  or  $4.19 
for  16.75  pounds  of  wool. 

Deducting  the  sum  of  $4.19  obtained  for  the  wool  removed 
from  the  first  cost  of  the  lambs,  which  was  $17.24,  it  will  be 
noticed  that  their  actual  cost  was  but  $13.05,  or  3.98  cents 
per  pound  of  live  weight.  Their  live  weight  after  the 
removal  of  the  wool  amounted  to  328  pounds. 


Lot  A 


/-l.  47.60  pounds,  at  3.98  cents,  .  .  .  $1  SQn 

.  ^2.  60.50  pounds,  at  3.98  cents,  .  .  .     2  41  ^     $6  61 

(.3.  68.00  pounds,  at  3.98  cents,  .  .  .    2  3l) 

/•4.  49.60  pounds,  at  3.98  cents,  .  .  .  $1  97-^ 

LotB.  )6.  62.00  pounds,  at  3.98  cents,  .  .  .    2  46  >     |6  44 

(.6.  50.60  pounds,  at  3.98  cents,  .  .  .    2  Ol) 


3.     Character  and  Cost  of  Fodder  Articles  used. 

The  grain  feed  rations  of  the  daily  diet  contained,  at  dif- 
ferent times  and  in  varying  proportions,  corn  meal,  wheat 
bran,  old-process  linseed  meal  and  Chicago  gluten  meal ; 
while  rowen  —  hay  of  second  cut  of  upland  meadows  —  and 
corn  ensilage  furnished  its  coarse  feed  constituent.  The 
corn  ensilage  was  produced  from  a  dent  corn  variety.  Pride 
of  the  North,  which  was  cut  when  the  kernels  began  to 
glaze. 

The  grain  feed  stuffs  were  bought  in  our  local  market ; 
they  were  fair  articles  of  their  kind.  Their  relative  compo- 
sition and  general  economical  value  will  be  seen  from  the 
subsequent  statements. 
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ANALYSES  OF  FODDER 

-i 

i 

1 

1 

ARTICLES  USED. 

1 

n 

11 

|5 

% 

1 

I 

Moisture  at  100^  C,      . 

13.26 

12.11 

8.72 

10.90 

13.90 

80.5S 

Dry  matter,  . 

86.74 

87.89 

91.29 

89.10 

86.10 

19.47 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Anaiysis  of  Dry  Matter, 

Crude  ash,     . 

1.72 

7.40 

6.96 

1.02 

8.28 

6.78 

"      cellulose,    . 

2.28 

12.17 

8.23 

1.28 

28.88 

26.90 

"     fat,      .        .        . 

4.90 

6.04 

9.87 

7.86 

8.91 

8.27 

"      protein  (nitroge- 
nous matter),  . 

12.94 

18.48 

36.19 

34.79 

13.45 

8.97 

Non-nitrogenous  extract 
Ynatter, 

78.16 

66.91 

39.76 

65.65 

45.48 

54.18 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Fertilizing  constituents  of  the  above  fodder  articles:    Nitrogen,  15 
cents ;  phosphoric  acid,  5^  cents ;  potassium  oxide,  4}  cents  per  pound. 


Moisture, 

13.26 

12.11 

8.72 

10.90 

13.90 

80.53 

Nitrogen, 

1.796 

2.599 

5.285 

4.959 

1.853 

.279 

Phosphoric  acid,   . 

.707 

2.845 

1.780 

.425 

.464 

.101 

Potassium  oxide,  . 

.435 

1.625 

1.214 

.045 

1.966 

.226 

Valuation     per     2,000 
pounds. 

(6  56 

(12  39 

tl8  90 

(15  38 

♦7  84 

(1  15 

Local  Market  Value  per  Ton  of  the  Various  Artides  of  Fodder 
used  {1890-1891). 

Com  meal, (28  00 

Wheatbran, 25  00 

Old-process  linseed  meal, ........  26  00 

Gluten  meal, 28  00 

Rowen, 15  00 

Com  ensilage, 2  75 
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4.     Mode  of  Feeding. 

The  time  occupied  by  the  experiment  amounted  to  two 
hundred  and  two  days ;  it  was  divided  into  four  feeding 
periods.  The  first  feeding  period  extended  over  fourteen 
days,  the  second  lasted  ninety-eight  days,  the  third  thirty- 
four  days  and  the  fourth  forty-one  days.  Eight  days  were 
usually  allowed  to  pass  by  between  succeeding  feeding 
periods  before  the  results  accompanying  the  changes  made 
in  the  diet  were  recorded.  Each  animal  was  kept  in  a  sep- 
arate pen ;  all  received  during  the  first  period  the  same  daily 
diet.  This  course  was  adopted  to  give  each  a  fair  chance  in 
feed,  and  to  bring  all  animals  as  far  as  practicable  into  a 
desirable  uniform  condition  for  a  subsequent  comparative  test 
regarding  the  merits  and  good  economy  of  different  grain 
feed  rations  for  meat  production.  They  received  their  feed 
twice  a  day.  At  the  close  of  the  first  feeding  period  a 
division  of  the  lambs  into  two  lots,  A  and  B,  each  numbering 
three,  was  made  for  the  purpose  of  testing  different  grain 
feed  rations  in  connection  with  the  same  article  of  coarse  feed. 

The  daily  grain  feed  ration  during  the  first  feeding  period 
consisted  of  a  mixture  of  two  weight  parts  of  wheat  bran 
and  one  weight  part  of  old-process  linseed  meal.  Eight 
ounces  of  this  mixture  were  fed,  per  head,  for  every  pound 
of  rowen  consumed.  The  amount  of  the  grain  feed  mixture 
consumed  daily  per  head  varied  from  twelve  to  fourteen 
ounces,  and  that  of  rowen  from  one  and  one-half  pounds  to 
one  and  three-quarters  pounds  in  case  of  different  animals. 
Subsequently  two  different  combinations  of  grain  feed  were 
fed  to  the  two  lots  of  lambs  (A  and  B). 

The  daily  grain  feed  ration  in  case  of  Lot  A  (1,  2  and  3) 
consisted  of  a  mixture  often  weight  parts  of  corn  meal,  two 
weight  parts  of  wheat  bran  and  one  weight  part  of  Chicago 
gluten  meal.  Lot  B  (4,  5  and  6)  received  as  daily  grain 
feed  ration,  during  the  same  time,  a  mixture  of  two  weight 
partsof  wheat  bran  and  one  weight  part  of  Chicago  gluten  meal. 

Rowen  and  rowen  with  corn  ensilage  furnished  alternately 
for  both  lots  at  correBi)()nding  periods  the  coarse  feed  por- 
tion of  their  daily  diet.  Both  lots  of  lambs  received  as  their 
daily  diet  eigfU  ounces  of  their  respective  grain  feed  mixture 
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in  connection  with  one  pound  qfrowen  or  one-4hird  of  one 
pound  of  rotoenj  with  cUl  the  com  ensilage  they  would  con- 
sume (2|  to  3  pounds).  The  daily  diet  of  both  lots  differed 
essentially  in  regard  to  the  relative  proportion  of  digestible 
nitrogenous  and  non-nitrogenous  food  constituents  they  con- 
tained. 

The  fodder  rations  fed  to  lambs  1,  2,  3  were  less  rich  in 
nitrogenous  constituents  (1 :  6.50  to  1 :  7.40)  than  those  fed 
to  iambs  4,  5,  6  (1:4.50  to  1:5.00).  The  subsequent 
statement  contains  the  average  composition  of  the  daily 
fodder  ration  (per  head)  during  the  succeeding  periods. 
Twenty  per  cent,  of  the  phosphoric  acid,  potassium  oxide 
and  nitrogen  contained  in  the  feed  consumed  has  been 
allowed  as  stored  up  in  the  increased  live 'weight  of  the 
animal,  and  otherwise  lost  to  the  manurial  refuse. 

Average  DaUy  Fodder  Bations  used  for  Lambs  Nos.  i,  2  and  3. 

I. 

Wheat  bran,  . 0.50  lbs. 

Old-process  linseed  meal, 0.25  ** 

Rowen, 1.40  « 

Nutritiye  ratio, 1:4.32 

Total  cost, 2.00  cts. 

Netoost, 0.99  " 

Manurial  value  obtainable, 1.01  "* 

XL 

Com  meal, 0.60  lbs. 

Wheat  bran, 0.12  " 

Gluten  meal, 0.06  " 

Rowen, 1.85  " 

Nutritive  ratio, 1:6.51 

Total  cost, 2.08  cts. 

Netcost, 1.90  " 

Manurial  value  obtainable, 0.78  "* 

III. 

Com  meal, 0.60  lbs. 

Wheat  bran, 0.12  " 

Gluten  meal, 0.06  " 

Rowen, 0.88 

Com  ensilage, 8.56  " 

Nutritive  ratio, 1:7.40 

Total  cost, 1.85  cte. 

Netcost, 1.28  " 

Manurial  value  obtainable, 0.62  " 
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Average  Daily  Fodder  Motions^  etc.  —  Concluded. 

IV. 

Corn  meal, ...  0.73  lbs. 

Wheat  bran, 0.16   " 

Gluten  meal,         .        .                0.07   " 

Rowen, '.        .        .        .  1.64   ** 

Nutritive  ratio, 1:6.60 

Total  cost, 2.63  cts. 

Net  cost, 2.U   " 

Manurial  value  obtainable, 0.39   '* 

Average  Daily  Fodder  RcUione  used  for  Lambs  Nos.  4^  5  and  6. 

I. 

Wheat  bran, 0.63  lbs. 

Old-process  linseed  meal, 0.27   ** 

Rowen, 1.42   " 

Nutritive  ratio, 1:4.27 

Total  cost, 2.08  cts. 

Net  cost, 1.02    " 

Manurial  value  obtainable, 1.06    " 

II. 

Wheat  bran, 0.56  lbs. 

Gluten  meal, 0.28    " 

Rowen, 1.48    " 

Nutritive  ratio, 1:4.55 

Total  cost, 2.20  cts. 

Netcost, 1.14    " 

Manurial  value  obtainable, 1.06    *' 

III. 

Wheat  bran 0.48  lbs. 

Gluten  meal, 0.24   " 

Rowen, 0.38   " 

Com  ensilage, 3.33   " 

Nutritive  ratio, 1:6.01 

Total  cost, 1.69  cts. 

Net  cost, 0.94   " 

Manurial  value  obtainable, 0.76   " 

IV. 

Wheat  bran. 0.60  lbs. 

Gluten  meai, 0.30   " 

Rowen 1.34   " 

Nutritive  ratio, 1 :  4.51 

Total  cost, i        .        .        .  2.17  cts. 

Net  cost, 1.13    " 

Manurial  value  obtainable, 1.04   " 
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Summary  of  Cost  of  Above-stated  Fodder  Bations. 
A. -^  Lambs  i,  2  and  3, 


rEEDINO  PERIODS. 

I. 

CenU. 

u. 

CeoU. 

IIL 

Cent*. 

IV. 
Cents. 

Total  cost  of  feed  consumed, 

Manurial  value  obtainable  (80  per  cent),  . 

Net  cost  of  feed, 

2.00 
1.01 
0.99 

2.08 
0.78 
1.30 

1.85 

0.62 
1.28 

2.53 

0.39 
2.14 

B. —  Lambs  4,  5  and  6, 


Total  cost  of  feed  consumed, 

31anurial  value  obt£unable  (80  per  cent), . 

Net  cost  of  feed, 


2.08 
1.06 
1.02 


2.20 
1.06 
1.14 


1.69 
0.75 
0.94 


2.17 
1.04 
1.18 


6.     Oain  in  Live   Weight  during  Experiment. 
Lot  A. 


Ure  Weigtit 

•t  Um  Beginning 

of  Experiment 

(Poonds). 

LtreWelgbt 
atCloMof 

Experiment 
(Pound.). 

Gain  in  Lire 

Weight  dnrittf 

Experiment 

(Poaadt). 

1, 

2,  - 

3, 

47.50 

60.50 
58.00 

93.50 

98.75 

109.75 

46.00 

88.25 
51.75 

Average,       .... 

55.33 

100.67 

45.33 

Lots. 

4 

5, 

6, 

49.50 
62.00 
50.00 

81.25 
101.25 
103.00 

31.75 
89.25 
53.00 

Average,       .... 

53.83 

95.17 

41.33 

Lot  A  gained  in  live  weight  per  head,  on  an  average,  0.224  pounds. 
Lot  B  gained  in  live  weight  per  head,  on  an  average,  0.205  pounds. 
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Amount  of  Bow  Wool  secured  after  the  Close  of  the  Experiment. 

Lot  A. 


Uft  Weight 
with  Wool 
(Pounds). 

Live  Weight 

after  Shearing 

(Poands). 

Amount  of  Wool 
obtained 
(Poonda). 

1, 

2. 

3. 

93.50 

98.75 
109.75 

89.00 

93.?5 

104.00 

4.50 
5.50 

5.75 

302.00 

286.25 

15.75 

Lot  B. 

4, 

81.25 

76.00 

5.25 

5, 

101.25 

97.00 

4.25 

6, 

103.00 

97.75 

5.25 

285.50 

270.75 

14.75 

6.  Financial  Staiernent. 
The  wool  was  sold  at  25  cents  per  pound  and  the  pelt  at 
12.5  cents.  The  difference  between  the  live  weights  of  the 
animals  1,  2  and  3  at  the  close  of  the  experiment,  and  their 
dressed  weights,  varied  from  49  per  cent,  to  52  percent., 
and  averaged  per  head  51.2  per  cent. ;  in  case  of  animals  4, 
5  and  6  it  varied  from  45  per  cent,  to  52  per  cent.,  and 
averaged  per  head  48.6  per  cent. 


Yield  of  Dressed  Weight. 

1.  47.00pounds,  at  11  cents, 15  17 

2.  48.00pounds,  at  11  cents, 5  28 

3.  52.25  poands,  at  11  cents, 5  75 

147.25  pounds, (16  20 

4.  42.00  pounds,  at  11  cents, (4  62 

5.  55.50  pounds,  at  11  cents, 6  11 

6.  49.00pounds,  at  11  cents, 5  39 

146.50  pounds, |16  12 
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Tidd  of  Dressed  Fe^^  —  Conoladed. 
Lot  A. 


1. 

%. 

s. 

TotaL 

Cost  of  lambs, 

Cost  of  feed  consumed^ 

tl  89 
4  30 

12  41 
4  46 

12  31 
5  21 

[#20  58 

Value  received  for  meat,    . 
Value  received  for  wool  and  pelt. 
Value  of  obtainable  manure, 

t6  19 

♦5  17 
1  25 
1  41 

t6  87 

$5  28 
1  50 
1  46 

$7  52 

|5  75 
1  56 
1  69 

^►♦25  07 

$7  83 

t8  24 

t9  00 

^ 

Lot  B. 


1     **' 

9. 

«. 

ToUL 

Cost  of  lambs, 

Cost  of  feed  consumed. 

♦I  97 
3  49 

t2  46 
5  26 

*2  01 
5  67 

120  86 

Value  received  for  meat,    . 

Value  received  for  wool  and  pelt,      . 

Value  of  obtainable  manure, 

•5  46 

t4  62 
1  44 
1  44 

$7  72 

t6  11 

1  19 

2  17 

t7  68 

$5  39 

1  44 

2  34 

126  14 

»7  50 

f  9  47 

f9  17 

J 

Market  Cost  of  Fodder  Articles  for  1890-91  y  as  compared  with 

1889-90. 


18M-M. 

ISM-tl. 

Com  meal,     ....... 

Wheat  bran, 

Old-process  linseed  meal,      .... 

Gluten  meal, ....... 

Com  ensilage,        .        .        .        .        . 

Rowen, 

Per  Ton. 

f  19  00 
17  00 
27  00 
23  00 
2  75 
15  00 

Per  Ton. 

f28  00 
2o  00 
26  00 
28  00 
2  75 
15  00 
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Total  Cost  of  Feed  consumed^  counted  on  Basis  of  1889-90  and 

of  1890-91. 


Sheep  1, 
Sheep  2, 
Sheep  3, 
Sheep  4, 
Sheep  5, 
Sheep  6, 


ConclusioUfS, 

1.  The  increase  in  live  weight  durinor  the  first  feeding 
period  is,  in  four  out  of  six  eases,  lower  than  in  any  other 
period,  and  affects  seriously  the  financial  results  of  the  whole 
experiment. 

2.  The  total  increase  per  head  in  live  weight  per  day 
averages  for  the  entire  time  of  the  experiment  .23  pounds 
for  Lot  A  (1,  2  and  3),  and  .22  pounds  for  Lot  B 
(4,  5  and  6).  In  one  case  it  amounts  to  .39  pounds  per  day 
(Lot  A,  2,  Period  IV.)  ;  in  nine  cases  it  rises  above  .25 
pounds. 

3.  The  market  cost  of  the  daily  individual  fodder  rations 
varies  in  different  feeding  periods  from  1.69  cents  to  2.53 
cents.  The  rations  that  contain  from  three  to  four  pounds 
of  corn  ensilage,  in  place  of  three-fourths  of  the  rowen 
of  other  rations,  furnish  the  cheapest  daily  diet  (Period  III., 
Lot  A,  1.85  cents,  and  Lot  B,  1.69  cents). 

4.  The  market  cost  of  the  feed  consumed  during  the  ex- 
periment by  the  lambs  of  Lot  A  amounts  per  head  to  $4.66, 
and  in  case  of  Lot  B  to  $4.81,  —  a  difference  of  15  cents. 
The  three  lambs  of  Lot  A  cost  $6.62,  those  of  Lot  B  cost 
$6.47 ;  making  cost  of  lambs  and  of  the  feed  consumed 
$20.58  in  case  of  the  former,  and  $20.86  in  case  of  the  latter. 
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5.  Dressed  lambs,  wool  and  pelts,  brought,  in  case  of 
Lot  A,  $20.51,  and  in  case  of  Lot  B,  $20.19. 

6.  The  obtainable  manurial  value  of  the  feed  consumed 
by  the  lambs  of  Lot  A  averages  per  head  $1.52,  or  one-third 
of  the  market  cost  of  the  feed,  and  amounts  to  $1.95  per 
head,  or  two-fifths  of  the  market  cost  of  the  feed  consumed 
in  case  of  the  lambs  of  Lot  B,  — a  difference  of  $0.45  per 
head  in  fevor  of  the  latter,  or  $4.56  for  Lot  A  and  $5.95  for 
Lot  B,  — a  difference  of  $1.39  in  favor  of  the  latter. 

7.  The  value  of  the  obtainable  manure,  amounting  from 
ten  to  eleven  dollars  for  the  entire  operation,  represents  the 
profits  of  the  experiment,  aside  from  disposing  of  our  home- 
raised  fodder  articles  at  a  liberal  retail  market  price. 

8.  The  advance  on  the  market  cost  of  the  concentrated 
commercial  feed  stuffs  used  in  the  experiment  of  1890-91,  as 
compared  with  that  of  1889-90,  amounts  to  $4.19  as  £ir  as 
the  feed  consumed  is  concerned,  or  70  cents  per  head. 
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Sheep  No 

.1. 

Fbkd  consuxsd  (Pounds) 

111 

^? 

s'S 

•5 

PKB  Day. 

-si 

IS. 

o 

sii 

1 

1^ 

FEKDINO 
PKRT0D8. 

i 

1 

1-% 

a 
SL 

9 

5 

i 

5 

is»o-ti. 

Sept.  80  to  Oct.     18, 

- 

0.45 

0.23 

- 

1.25 

- 

1.68 

O.ll 

15.27 

1:4.30 

47.50 

Oct.     14  to  Jan.     10, 

0.61 

0.12 

- 

0.06 

1.80 

- 

1.80 

0.20 

0.45 

1:6.50 

60.00 

Jan.     27toHareh  2, 

0.58 

0.12 

- 

0.06 

0.40 

8.53 

1.60 

0.21 

8.05 

1:7.80 

74.50 

March  10  to  April  20, 

0.73 

0.15 

- 

0.07 

1.63 

- 

2.22 

0.83 

6.73 

1:6.51 

86.50 

TotcU  Amount  of  Feed  consumed  from  Sept.  30,  1S90,  to 
April  20,  1891, 


Dry  Matter 
(Pounds). 

Cost 

Manorial 
Value. 

118.27  pounds  com  meal. 

102.59 

*1  66 

»0  39 

29.98  pounds  wheat  bran, 

26.35 

0  37 

0  19 

3,17  pounds  old-process  linseed  meal, . 

2.89 

0  04 

0  03 

11.83  pounds  gluten  meal,     . 

10.54 

0  17 

0  09 

247.25  pounds  rowen,       .... 

212.88 

1  85 

0  97 

155.00  pounds  com  ensilage,    . 

30.18 

0  21 

0  09 

385.43 

*4  30 

»l  76 

Ponnds. 
Live  weight  of  animal  at  beginning  of  experiment,     ,        ,        .47.50 

Live  weight  at  time  of  killing, 93.50 

Live  weight  gained  during  experiment, 46.00 

Average  gain  in  weight  per  day, 0.23 

Dressed  weight  of  animal, 47.00 

Loss  in  weight  by  dressing,    ,        .        .46.5  pounds,  or  49.73  per  cent. 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,         .      8.38 
Cost  of  feed  per  pound  of  live  weight  gained,       .        .        .    9.35  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  8  per 
cent,  of  manurial  value, 5.83  cents. 
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Shee^i 

)N0 

.2. 

FKID  OONStnUD  (POUHDS) 

PKB  Day. 

il 

^ 

o  . 

i! 

rKKDINQ 

ri 

1*5 

II 

i 

i 

II 

PERIODS. 

1 

5 

1 

I 

1 

6 

lit 

|52 

O 

1 

S 

< 

ISMtl. 

Sept.  30  to  OcU      13, 

- 

0.63 

0.27 

- 

1.46 

- 

1.97 

0.07 

28.14 

1:4.80 

60.60 

Oct.    14  to  Jan.     10, 

0.00 

0.12 

- 

0.06 

1.33 

- 

1.8S 

0.13 

14.08 

1:6.51 

60.00 

Jon.    27  to  March  2, 

0.03 

0.13 

- 

0.06 

0.60 

3.80 

1.88 

0.28 

6.71 

1:7.38 

80.00 

March  10  to  April  20, 

0.75 

0.15 

- 

0.08 

1.73 

- 

2.34 

0.30 

6.00 

1:6.60 

92.60 

Total  Amount  of  Feed  consumed  from  8epL  30,  1890,  to 
AprU  20,  1891, 


l>rj  Matter 
(roonds). 


Manorial 
Value. 


121.73  pounds  corn  meal. 

105.59 

f  1  70 

10  40 

31.76  pounds  wheat  bran, 

27.91 

0  40 

0  20 

3.70  pounds  old-process  linseed  meal, . 

3.38 

005 

003 

12.17  pounds  gluten  meal,      . 

10.84 

0  17 

009 

254.00  pounds  rowen,       .... 

218.69 

1  91 

1  00 

lG9.50poimds  com  ensilage,    . 

33.00 

0  23 

0  10 

399.41 

14  46 

$182 

Live  weight  of  animal  at  beginning  of  experiment,     .        .        .60.50 

Live  weight  at  time  of  killing, 98.75 

Live  weight  gained  during  experiment, 88.25 

Average  gain  in  weight  per  day, 0.19 

Dressed  weight  of  animal, 48.00 

Loss  in  weight  by  dressing,    .        .         50 .  75  pounds,  or  51 .  39  per  cent 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,        .    10.44 
Cost  of  feed  per  pound  of  live  weight  gained,     .        .        .  11 .66  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  8  per 
cent,  of  manurial  value,*     .        • 7.29  cents. 
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Sheep  No.  3. 


1 

u   • 

«j 

*-"0 

Fbbd  coNflumD  (Pounds)    | 

^1 

«i 

5  o 

S   0 

o  . 

PER 

DAT. 

51 

5£i 

el! 

5 

FKKDINO 

1 

3-3 

1 

i 

PERIODS. 

1 

g 

6 

a1 
-6  S 

55 

i 

1 

121 
1^- 

Co 

18M-01. 

Sept.    SO  to  Oct.    13, 

- 

0.53 

0.27 

- 

1.50 

- 

2.00 

0.27 

7.41 

1:4.86 

50.75 

Oct.     14  to  Jan.   10, 

o.eo 

0.14 

- 

0.07 

1.63 

- 

2.18 

0.24 

0.08 

1:6.50 

72.00 

Jan.     27  to  March  2, 

0.75 

0.15 

- 

0.08 

0.50 

4.01 

2.24 

0.24 

0.31 

1:7.48 

00.75 

March  10  to  April  20, 

0.00 

0.18 

- 

0.00 

2.05 

- 

2.70 

0.27 

18.38 

1:6.60 

104.75 

Total  Amount  of  Feed  consumed  from    Sept.  30,  1890,  to 
April  20,  1891. 


Dry  Matter 
(Pounds) 

Cost. 

Manurial 
Value. 

141.54  pounds  com  meal, 

122.77 

$1  98 

|0  46 

35.71  pounds  wheat  bran, 

31.39 

0  45 

0  22 

3.70  pounds  old-process  linseed  meal, . 

3.38 

0  05 

0  03 

14.15  pounds  gluten  meal,      . 

12.61 

0  20 

0  11 

299.25  pounds  rowen,       .... 

256.66 

2  24 

1  17 

209.50  pounds  com  ensilage,    . 

40.79 

0  29 

0  12 

467.60 

#5  21 

f2  11 

Live  weight  of  animal  at  beginning  of  experiment, 
\Ayq  weight  at  time  of  killing,    . 
Live  weight  gained  during  experiment, 
Average  gain  in  weight  per  day. 
Dressed  weight  of  animal,  . 
Loss  in  weight  by  dressing,        .        .    57 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,     .  9.04 

Cost  of  feed  per  pound  of  live  weight  gained,  .        .        .      10.07  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  8  per 
cent  of  manurial  value, 6.32  cents. 


Pounds. 

58.00 

109.75 

51.75 

0.25 

52.25 

50  pounds,  or  52.39  per  cent. 
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Sheep 

No 

.4. 

1 

*•  z 

*» 

u'O 

%4 

Fkbd  oomu^ncD  (Poukds)    1 

PKB  DAT.                        1 

32 

f? 

'4' 

o  . 

FEBDINa 

1 

S 

1 

>§ 

4 

II? 

1 

11 

11^ 

1 

PERIODS. 

^ 

pi 

g 

1 

Ii1 

§ 

O 

1 

1' 

w 

1 

9 

18M-01. 

1 

Bept 

.  aotoOct. 

13. 

- 

0.50  0.25 

- 

1.21 

- 

1.71 

0.18 

0.60 

1:4.20 

50.26 

Oct. 

14  to  Jan. 

w, 

- 

0.441    - 

0.22 

0.08 

- 

1.42 

0.13 

10.02 

1:4.42 

60.00 

Jan. 

27  to  March 

2. 

- 

0.42 

. 

0.21 

0.41 

3.00 

1.48 

0.21,    7.05 

1:5.00|  m.2S 

MarehlOtoApril 

20, 

- 

0.67 

- 

0.28 

1.42 

- 

1.98 

0.20      7.02 

1 

1:4.61 

78.25 

Total  Amount  of  Feed  consumed  from  SepL  30,  1890,  to 
April  20,  1891. 


Dry  Matter 
(Poands). 

Cost. 

Manorial 
Value. 

95.33  pounds  wheat  bran, 

83.79 

tl  19 

10  59 

3.50  pounds  old-process  linseed  meal, . 

3.19 

0  05 

003 

44.17  pounds  gluten  meal,      . 

39.36 

0  62 

034 

193.25  pounds  rowen,       .... 

166.39 

1  45 

0  76 

130.50  pounds  com  ensilage,   . 

25.41 

0  18 

008 

818.14 

t3  49 

11  80 

Weight  of  animal  at  beginning  of  experiment,    ,  .        .49.50 

Live  weight  at  time  of  killing, 81.95 

Live  weight  gained  during  experiment, 81.75 

Average  gain  in  weight  per  day, 0.16 

Dressed  weight  of  animal, 42.00 

Loss  in  weight  by  dressing,   .        .         89.25  pounds,  or  48.31  per  cent. 
Pounds  of  dry  matter  fed  produced  1  pound  live  weight,     .        .10.02 
Cost  of  feed  per  pound  of  live  weight  gained,     .        ,        .10.99  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  8  per 
cent,  of  manurial  value, 5.76  cents. 
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Sheep 

No 

.  5. 

FSSD  CONSUMED  (POUNI 
PIB  DaT. 

D8) 

1 

Ill 

it 

si 

1^ 

II 

Hi 

■g|5 

S  it! 

1 
s 
1 

FEEDING 
PERIODS. 

1 

e 

6 

i 

n 
1 

|| 

1 

1 

5 

i 

< 

189O-01. 

Sept.    30  to  Oct. 

13. 

- 

0.67 

0.20 

- 

1.71 

- 

2.23 

o.ii 

10.62 

1:4.86 

62.60 

Oct.      14  to  Jan. 

10> 

- 

0.67 

- 

0.83 

1.78 

- 

2.41    0.19 

12.68 

1:4.66 

76.00 

Jan.     27  to  March  2» 

- 

0.65 

- 

0.33!  0.43 

4.76 

2.16  '0.29 

7.45 

1 : 6.02 

00.60 

March  10  to  April 

20, 

- 

0.72 

- 

0.36   1.87 

- 

2.56    8.24 

10.66 

1:4.63 

100.26 

Total  Amount  of  Feed  consumed  from  Sept.  30^  1890^  to 
April  20,  1891. 


Dry  Matter 
(Pounds). 

Cost. 

$1  71 

Manorial 
Value. 

136.60  pounds  wheat  bran. 

119.97 

♦0  85 

4.00  pounds  old-process  linseed  meal, . 

3.65 

0  05 

0  04 

64.25  pounds  glutenmeal,      . 

57.25 

0  91 

0  49 

308.50  pounds  rowen,       .... 

265.62 

2  31 

1  21 

202.00  pounds  com  ensilage,    . 

39.33 

0  28 

0  12 

485.82 

$5  26 

»2  71 

Live  weight  of  animal  at  beginning  of  experiment, 
Live  weight  at  time  of  killing,   . 
Live  weight  gained  during  experiment. 
Average  gain  in  weight  per  day, 
Dressed  weight  of  animal,  . 
Loss  in  weight  by  dressing,         .        .    45 

Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,      .        12.38 
Cost  of  feed  per  pound  of  live  weight  gained,  .        .        .      13.40  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  8  per 
cent,  of  manurial  value, 7.06  cents. 


Founds. 

62.00 

101.25 

39.25 

0.19 

55.50 

75  pounds,  or  45.16  per  cent. 


144  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Sheep 

JVo 

.  6. 

1 

u    • 

^ 

k-O 



FSBD  COIfSITMVD  (PODNDS)      | 

^^ 

•Si 

9  a 

o  . 

PBB  DAT. 

«2 

-io 

•I   • 

-•a 

^i 

1 

-S^ 

PEEDINO 

1 
1 

I'i 

i 

1 

11 

PERIODS. 

e 

6 

i 

5 

1 

Pounds  of 
In  Dally 
snmed. 

3 

•< 

IS»«.tl. 

Sept.    80  to  Oct. 

IB. 

- 

0.68 

0.27 

- 

1.84 

- 

1.87 

0.14 

18.36 

1:4.34 

50.50 

Oet.     14  to  Jan. 

10. 

- 

0.«7 

- 

0.88 

1.80 

- 

2.61 

0.27 

0.30 

1:4.61 

65.M 

Jan.     t!  to  Harah  2, 

- 

0.«7 

- 

0.83 

0.60 

6.23 

2.38 

0.20 

8.08 

1:5.15 

84.00 

March  10  to  April 

». 

- 

0.87 

- 

0.48 

2.50 

- 

8.20 

0.27 

12.19 

1:4.62 

96.35 

Total  AmautU  of  Feed  consumed  from  Sept.  30,  1890,  to 
April  20,  1891. 


Dry  Matter 
( rounds). 

Cost. 

Msnnrlsl 
Value. 

142.74  pounds  wheat  bran. 

125.45 

$1  78 

$0  ss 

3.70  pounds  old-process  linseed  meal, . 

8.38 

0  05 

0  03 

67.67  pounds  gluten  meal,      . 

^  60.29 

0  95 

0  52 

345.75  pounds  rowen,       .... 

297.69 

2  59 

1  36 

220.00  pounds  corn  ensilage,    . 

42.83 

0  30 

0  13 

529.64 

»5  67 

(2  92 

Live  weight  of  animal  at  beginning  of  experiment,  .        .        .       50.00 

Live  weight  at  time  of  killing, 108.00 

Live  weight  gained  during  experiment, 53.00 

Average  gain  in  weight  per  day, 0.26 

Dressed  weight  of  animal, 49.00 

Loss  in  weight  by  dressing,        .        .54.00  pounds,  or  52.48  per  cent 
Pounds  of  dry  matter  fed  produced  1  pound  of  live  weight,     .         9.99 
Cost  of  feed  per  pound  of  live  weight  gained,  .        .        .      10.70  cents. 
Net  cost  of  feed  per  pound  gained  after  deducting  8  per 
cent  of  manurial  value, 5.62  cents 
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Fodder  Articles  used  in  the  Experiment. 
Com  Meal  {Average}. 


1M*-1S»1. 


i 

li 

ConstftnenU  (in 
Pounds)  In  a 
Ton    of  2,000 
Pounds 

Pounds  Digestl. 
bie  In  a  Ton  of 
2,000  Pounds. 

5% 

1 

1 

Moisture  at  100^  C,  . 

13.26 

265.20 

Dry  matter, 

86.74 

1,734.80 

„ 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  MaUer. 

Crude  ash,  .... 

1.72 

84.40 

- 

- 

CO 

*'       cellulose, . 

2.28 

45.60 

21.89 

48 

1  oc5 

"       f at,   . 

4.90 

98.00 

83.30 

85 

"       protein  (nitrogenous 

matter). 

12.94 

258.80 

204.45 

79 

Non-nitrogenous  extract 

matter,     .... 

78.16 

1,563.20 

1,531.94 

98 

100.00 

2,000.00 

1,841.58 

- 

J    ■ 

Wheat  Bran  {Average), 


1^ 

ConstituenU  (In 
Pounds)   In  a 
Ton    of   2,000 
Pounds. 

Pounds  Digesti- 
ble In  a  Ton  of 
2,000  Pounds. 

5^i 
sic 

1 

3 

Moisture  at  100°  C,   . 
Drjr  matter, 

12.11 

87.89 

242.20 

1,757.80 

- 

. 

Analysis  of  Dry  Matter, 
Crude  ash,  .... 

"      cellulose, . 

••      f at,   . 

"      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,    .... 

100.00 

7.40 
12.17 

5.04 

18.48 

56.91 

100.00 

2,000.00 

148.00 
243.40 
100.80 

369.60 

1,138.20 

2,000.00 

58.42 
71.57 

288.29 

876.41 

24 

71 

78 

77 

(  CO 
rH 

1,294.69 

- 

^ 

146  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Old-process  Linseed  Meal, 


1 

H 

Cooatltuent!  (in 
Pounds)  in  a 
Ton    of  2,000 
Pound!. 

ill 

5^i 

t 

s 

Moisture  at  100^  C,    . 

8.72 

174.40 

_ 

1 

Dry  matter, 

91.28 

1,825.60 

- 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  MaUer. 

Crude  ash. 

5.96 

119.20 

— 

- 

ss 

"     cellulose, . 

8.23 

164.60 

42.79 

26 

\^ 

"     fat,    .... 

9.87 

197.40 

179.63 

91 

tH 

"     protein  (nitrogenous 

matter), 

36.19 

723.80 

629.70 

87 

Non-nitrogenous  extract 

matter,     .... 

39.75 

795.00 

723.45 

91 

100.00 

2,000.00 

1,575.57 

- 

^ 

Gluten  Meal. 


position. 

ConitltnenU  (in 
Pounds)  in  a 
Ton    of  2,000 
Pound!. 

jii 

it! 

1 

Moisture  at  100^  C,    . 
Dry  matter, 

10.90 
89.10 

218.00 
1,782.00 

- 

\ 

Analybis  of  Dry  Matter. 
Crude  ash,  .... 
"     cellulose,  . 
"     fat,    .... 
"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 
matter,     .... 

100.00 

1.02 
1.28 
7.36 

31.79 

55.55 

2,000.00 

20.40 

25.60 

147.20 

695.80 

1,111.00 

15.87 
125.12 

549.68 

1,011.01 

62 

85 

79 
91 

3 

tH 

100.00 

2,000.00 

1,701.68 

- 

J 
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Bowen  {Average). 

ISM-lMl. 


Constituents  (In 
Pounds)  In  a 
Ton    of  2,000 
Pounds. 

Pounds  Difresti- 
ble  in  a  Too  of 
2,000  Pounda. 

1 

Moisture  at  100^  C,    . 
Dry  matter, 

13.90 
86.10 

278.00 
1,722.00 

_ 

_ 

' 

Analysis  of  Dry  MaUer. 
Crude  ash,  .... 

"      cellulose,. 

"     f  at,   . 

"      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

8.28 

28.88 

3.91 

13.45 

45.48 
100.00 

2,000.00 

165.60 

577.60 

78.20 

269.00 

909.60 

2,000.00 

369.66 
35.97 

166.78 

600.34 

64 
46 

62 

66 

CO 

\i 

1 

1,172.75 

- 

J 

Com  Ensilage, 

1890-1891. 


J 

Constituents  (in 
Pounds)  In  a 
Ton    of  2,000 
Pounds 

Pounds  Dlgesti- 
bte  in  a  Ton  of 
2,000  Pounds. 

i 
& 
t 

1 

Moisture  at  100°  C,    . 

80.53 

1,610.60 

N 

Dry  matter. 

19.47 

389.40 

- 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 
Crude  ash,  .... 

6.73 

134.60 

CO 

"       cellulose,. 

26.90 

538.00 

387.36 

72 

'OJ 

"       f at,   .        .        .        . 

3.27 

65.40 

49.05 

75 

"       protein  (nitrogenous 
matter), 

8.97 

179.40 

134.55 

75 

Non-nitrogenous  extract 
matter,     .... 

54.13 

1,082.60 

736.17 

68 

100.00 

2,000.00 

1,307.13 

- 

J 
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IV. 

THREE  FEEDING  EXPERIMENTS  WITH  PIGS 
(THOROUGHBREDS) . 

I8t«-1M1. 


Breeds:  Small  Yorkshires,  Berkshires,  Poland  Chinas,  Tarn- 
worths. 

Feed :  Creamery  buttermilk,  home  skim-milk,  com  meal,  wheat 
bran,  gluten  meal  (Chicago  variety). 

The  general  management  of  these  experiments  was  similar 
to  that  adopted  in  our  late  pig-feeding  experiments  with 
grades.  From  two  to  three  animals  of  each  breed  served  in 
our  trial. 

Three  experiments  were  carried  on  in  succession.  The 
Small  Yorkshires  were  kindly  furnished  by  Messrs.  Warren 
Heustis  &  Sons,  Belmont,  Mass. ;  Berkshires  by  Col.  Henry 
L.  Russell,  Milton,  Mass. ;  Poland  Chinas  by  Mr.  Smith 
Harding,  South  Deerfield,  Mass. ;  Tamworths  by  Mr.  Joshua 
M.  Sears,  Boston,  Mass. 

WeigM  of  Animals  at  the  Beginning  of  the  Eogperiments. 

r  Small  Yorkshires, 24  to  26  pounds. 

J  !  Berkshires, 26  to  36  pounds. 

I  Poland  Chinas, 20  to  22  pounds. 

^Tamworths, 21  to  24  pounds. 

!  Small  Yorkshires, 42  to  52  pounds. 

Berkshires,         . 20  to  23  pounds. 

Poland  Chinas, 42  to  50  pounds. 

Tamworths, 34  to  38  pounds. 

i  Small  Yorkshires, 26  to  27  pounds. 
Berkshires, 23  to  26  pounds. 
Poland  Chinas, 23.5  to  24  pounds 
Tamworths, 38  to  42  pounds. 
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Average  Composition  of  Fodder  JtcUions  ttsed  during  the  Three 
Feeding  Periods  of  Bach  Feeding  Experiment. 

Experiment  I. 


FEEDING  PERIODS. 

ConiMeaL 

Wheat 
Bran. 

Olaten 
Heal. 

Sklm-mnk. 

Buttermilk. 

Oancei. 

Ooncei. 

Ounces. 

Quarts. 

Quarta, 

I 

10 

H 

7 

- 

6 

n., 

29i 

91 

9i 

- 

6 

ni., 

67 

13i 

13J 

5 

- 

Experiment  II. 

I. 

6 

6 

12 

3 

- 

11. 

22i 

^ 

Si 

^ 

- 

in., 

85 

5J 

5i 

4 

- 

Experiment  IIL 

11 

6 

12 

5i 

31J 

Hi 

Hi 

5 

52 

11 

11 

5 

I, 
III., 


The  amount  of  milk  used  was  controlled  by  our  daily 
supply  and  by  the  number  of  pigs  under  observation.  Dur- 
ing the  first  experiment  creamery  buttermilk  was  fed  during 
the  two  first  feeding  periods;  during  the  remaining  time 
home-made  skim-milk  alone  was  used.  As  a  general  rule 
during  the  entire  experiment  the  following  system  was 
adopted  for  compounding  the  daily  diet  in  different  feeding 
periods :  — 

Period  I.  For  each  one  quart  skim-milk  to  two  ounces  of  com 
meal. 

Period  11.  For  each,  one  quart  skim-milk  to  four  ounces  of  com 
meal. 

Period  HI.  For  each,  one  quart  skim-milk  to  six  ounces  of  com 
meal. 
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The  daily  quantity  of  this  feed  was  governed  by  the 
appetite  of  each  anhnal.  Whenever  the  supply  of  either  kind 
of  milk,  or  of  both  kinds,  was  exhausted,  the  additional  feed 
called  for  was  prepared  in  the  following  manner :  — 


p    .    ,  y        J  Wheat  bran,  one  weight  part, 
{'Gluten  meal,  two  weight  parts, 

/-  Com  meal,  one  weight  part. 
Period  II.     <  Wheat  bran,  one  weight  part, 
C  Gluten  meal,  one  weight  part, 

/'Com  meal,  two  weight  parts. 
Period  in.   <  Wheat  bran,  one  weight  part, 
C  Gluten  meal,  one  weight  part. 


Notritire 
Ratio. 

1:2.80 


The  entire  management  of  the  feeding  was  divided^  as  trill 
be  noticed^  into  three  periods j  as  far  as  the  nutritive  character 
of  the  daily  diet  was  concerned. 


Lire  Weight. 

NntrtUre  Batio. 

Period  I., 

Period  n.,         .... 
Period  m.,        .... 

20  to  90  pounds,     . 
90  to  130  pounds,  . 
130  to  200  pounds,. 

1:2.80 
1:8.80 
1:4.35 

During  the  summer  season  the  feed  was  given  twice  a  day ; 
during  the  winter  season,  three  times.  Whenever  the  milk 
did  not  satisfy  the  thirst  of  the  animals  warm  water  was 
added  to  the  grain  to  meet  the  temporary  wants. 

The  results  of  the  two  first  experiments,  being  more  of  an 
experimental  character,  are  subsequently  given  in  a  brief 
abstract ;  the  third  experiment  is  repoi'ted  also  in  regard  to 
all  details  of  a  special  interest.  Those  animals  which  for 
more  than  a  few  days  refused  to  consume  a  fair  share  of  their 
daily  diet  arc  excluded  from  the  record,  in  common  with  a 
few  losses  soon  after  their  arrival  during  our  first  and 
second  experiment. 
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Summary  of  Experiment  I.     {May  13  to  Oct.  13, 1890). 


^ 

• 

• 

• 

• 

-  60     • 

5? 

•o-o   . 

<0 

■d 

il 
1 

5 

a 

CQ 

• 

il 

9 

5 

III 

Mi 

3°« 

Small  Yorkshlrea,  2  pigs,      . 

660.35 

1,129.00 

355.00   153.74 

187.18 

367.25 

311.75 

4.79 

Poland  CbiDa, 

305.10 

558.60 

177.60     95.65 

116.38 

215.50 

180.00 

4.57 

Berkehlres,  3  pigs, 

721.71 

1,491.60 

532.50 1  211.42 

250.36 

512.26 

415.50 

4.80 

Tamwortha,  2  pigs. 

478.53 

889.00 

355.00,137.29 

156.50 

354.75 

288.75 

4.62 

Local  Market  Cost  of  Fodder  Articles  used  during  Exj^eriment  L 

Com  meal,  per  ton, |24  00 

Wheat  bran,  per  ton, 19  00 

Gluten  meal,  per  ton, 25  00 

Buttermilk,  per  gallon, 1  cent. 

Skim-milk,  per  gallon, 18  cents. 


Valuation  of  essential  fertilizing  constituents  in  the  above  articles  of 
fodder  used :  Nitrogen,  17  cents ;  phosphoric  acid,  6  cents ;  potassium 
oxide,  4i  cents  per  pound. 


Corn 

Wheat 

Gluten 

Batter- 

Sklm- 

Meal. 

Bran. 

Meal. 

mllk. 

mllk. 

Moisture,      .... 

12.39 

11.52 

8.48 

93.34 

89.78 

Nitrogen,      .... 

1.4G6 

2.600 

5.358 

.391 

.520 

Phosphoric  acid,  , 

.707 

2.870 

.425 

.135 

.190 

Potassium  oxide, . 

.485 

1.620 

.045 

.143 

.200 

Valuation  per  2,000  pounds. 

ffi  22 

113  74 

fl9  13 

fl  62 

12  18 
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Summary  of  Experiment  II,  {Nov, 

18, 1890,  to  April  19, 1891). 

i 
1 

a 

CQ 

r 

ll 

5 

5 

Hi 

S  fi  a 

Pi 

B«rkihlre,  Ko.  1.       .       .        . 

U9.64 

511.00 

43.80 

60.49 

136.50 

ii2.n 

5.19 

Berkshire,  No.  2, 

149.06 

511.00 

35.65 

50.46 

129.50 

105.14 

5.20 

Poland  ChiiM,  No.  1,.       .       . 

228.54 

488.50 

69.96 

84.96 

157.00 

132.85 

5.50 

Poland  ChlDa,  No.  2, . 

170.68 

491.00 

48.94 

63.75 

114.00 

95.73 

6.28 

Small  Yorkahire,  No.  1,    . 

215.40 

515.00 

60.01 

71.82 

151.75 

127.11 

5.53 

8manYork«hlre,No.2,    .       . 

218.84 

515.00 

63.70 

82.26 

146.00 

128.56 

5.84 

Local  Market  Value  of  the   Various  Articles  of  Fodder^  used 
during  Experiment  IL 

Com  meal,  per  ton f  27  00 

Skim-milk,  per  gallon, ,        .        .1.8  cents. 

Wheat  bran,  per  ton, $25  00 

Gluten  meal,  per  ton, 23  00 


Valuation  of  essential  fertilizing  constituents  of  the  above  fodder 
articles:  Nitrogen,  15  cents;  phosphoric  acid,  h\  cents;  }K)tassium 
oxide,  4 J  cents  per  pound. 


Com  Meal. 

Sklm-mllk. 

Wheat 
Bran. 

Qlaten 

MmI. 

Moisture, 

13.26 

89.78 

12.11 

10.90 

Nitrogen, 

1.796 

.520 

2.599 

4.959 

Phosphoric  acid,     .... 

.707 

.190 

2.845 

.425 

Potassium  oxide,    .... 

.435 

.200 

1.625 

.045 

Valuation  per  2,000  pounds, . 

•6  56 

f  1  95 

112  39 

tl5  38 
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Summary  of  Experiment  III.  {May  12  to  Sept.  7, 1891). 


1 

It 
1 

t 

a"' 
a 

M 

m 

i! 

4 

O 

tit 

111 

It 

Berkshire,  No.  1, 

237.70 

681.00 

80.46 

105.07 

177.50 

142.96 

6.20 

Berkshire,  No.  2, 

221.66 

631.00 

70.82 

94.51 

100.26 

141.04 

6.08 

Small  Yorkahlre,  No.  1,    .        . 

215.60 

680.00 

63.45 

67.93 

166.00 

126.86 

6.25 

Bm*ll  Yorkshire,  No.  2,    .        . 

268.63 

794.00 

68.68 

73.16 

174.00 

146.36 

6.46 

Poland  China,  No.  1, . 

208.44 

680.00 

69.29 

76.16 

171.60 

136.61 

6.64 

Poland  China,  No.  2, . 

204.31 

689.00 

61.10 

74.42 

166.60 

124.77 

6.03 

Tamworth,  No.  1,      . 

210.07 

510.00 

73.24 

92.38 

148.00 

126.83 

6.06 

Tamworth,  No.  2, 

206.67 

610.00 

72.46 

91.73 

141.76 

114.90 

6.69 

Local  Market   Value  of  the    Various  Articles  of  Fodder  used  • 
during  Experiment  IIL 

Com  meal,  per  ton, |31  00 

Skim-milk,  per  gallon, 1.8  cents. 

Wheat  bran,  per  ton, |23  00 

Gluten  meal,  per  ton, 27  00 


Valuation  of  the  essential  fertilizing  constituents  of  the  above  fodder 
articles :  Nitrogen,  15  cents ;  phosphonc  acid,  5 J  cents ;  potassium 
oxide,  4  J  cents  per  pound. 


Com  Meal. 

Skim-milk. 

Wheat 
Bran. 

Gluten 
Meal. 

Moisture, 

15.31 

91.18 

12.99 

11.11 

Nitrogen, 

1.651 

.445 

2.249 

4.741 

Phosphoric  acid,     . 

.693 

.163 

2.793 

.413 

Potassium  oxide,    .... 

.426 

.172 

1.592 

.044 

Valuation  per  2,000  pounds, . 

f6  10 

f  1  67 

111  25 

114  72 
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Summary  of  the  Three  Feeding  Experiments^  regarding  the  Char- 
acter and  Quantity  of  Feed  consumed  per  Pound  of  Live  Weight 
and  Dressed  Weight  produced. 

I.    May  to  October,  1S90, 


BREED. 


Small  Yorkshire, 
Berk^ire, 
Poland  China,  . 
Tamworth, 


1 

O            1 

•< 

. 

^i 

>  ^ 

^i 

*»-o 

j5 

fc.-g 

Ba 

•*  9 

s  o 

s£h 

^ 

^ 

2 

l:2.7fl 

S 

1:2.82 

1 

1:2.76 

s 

1:2.85 

-»  9 


1:3.90 
1:8.85 
1:3.84 
1:8.85 


1:4.40 
1:4.47 
1:4.50 
1:4.48 


S=2 

a|2|; 


u  O  * 


E-o 


2.82 
2.60 
2.67 
2.50 


3.32 

3.81 
3.20 
8.13 


//.    November,  1890,  to  April,  1891. 


Small  Torkahire. 
Berkshire, 
Poland  China,  . 
Tamworth, 


2 
2 

1 

1 
1 
1 

:2.88 
:2.89 
:2.8§ 

1 

1 
1 

:3.80 
:3.76 
:3.74 

1 
1 
1 

:4.38 
:4.35 
•4.30 

2.87 
2.49 
2.80 

- 

- 

- 

- 

* 

3.42 
3.04 
8.3S 


///.    May  to  September,  1891. 


Small  Yorkshire, 
Berkshire, 
Poland  China,  . 
Tamworth, 


2 

1:8.14 

1:4.10 

1:4.80 

2.n 

2 

1:3.13 

1:4.22 

1:4.80 

2.71 

2 

1:3.14 

1:4.23 

1:4.90 

2.40 

2 

1:3.12 

1:4.26 

1:4.03 

2.04 

3.36 
8.31 
8.12 
3.46 


Summary  of  the  Three  Feeding  Experiments^  regarding  Gain  in 
Weighty  Cost  of  Feed  and  Bate  of  Shrinkage  of  Pork  dressed 
for  the  Market. 


BREED. 

II 

Average  Live 
Welghtpf  Ani- 
mals on  Trial  at 
Beginning.          1 

Average  Live 
Weight  of  Ani- 
mals  at  Time  of 
Killing. 

Number  of  Days 
on  Trial. 

Average  Gain  In 
Live  Weight 
during  Bzperl. 
mont  (Pounds). 

lii 

|35 

Average  Cost  of 
Peed  per  Pound 
of  Dressed  Pork 

(Cents). 

Average  Shrink- 
nKe  in  Weight 
by  Dressing 

I. 
Small  Yorkshire,  . 

2 

26.80 

212.10 

156 

185.60 

1.19 

4.79 

15.09 

Berkshire,     . 

3 

21.50 

192.00 

142 

170.70 

1.20 

1.80 

18.S7 

Poland  China, 

1 

26.25 

241.75 

156 

215.50 

1.38 

4.57 

16.44 

Tamworth,    . 

2 

22.75 

190.90 

128 

177.00 

1.38 

4.52 

tt.Ol 

II. 
Small  Yorkshire, . 

2 

47.38 

196.20 

148 

148.80 

1.01 

5.19 

15.80 

Berkshire, 

2 

21.12 

154.12 

148 

183.0 

0.90 

4.80 

18.01 

Poland  China, 

1 

46.00 

207.00 

141 

157.0 

l.ll 

4.98 

15.87 

Tamworth,    . 

- 

- 

- 

- 

- 

- 

- 

- 

III. 

Small  Yorkshire,  . 

2 

26.25 

191.26 

144.5 

166.0 

1.15 

5.61 

17.57 

Berkshire,     . 

2 

24.12 

197.50 

128 

173.4 

1.35 

5.32 

18.06 

Poland  China, 

2 

23.60 

187.60 

119 

163.5 

1.38 

6.09 

20.37 

Tamworth,    . 

2 

39.60 

182.00 

100 

142.8 

1.42 

5.52 

15.30 

Basis  of  valuation  per  ton :  Corn  meal,  f  24 ;  wheat  bran,  $19 ;  gluten 
meal,  $25 ;  skim-milk,  per  gallon,  1.8  cents ;  buttermilk,  per  gallon,  1.0 
cent. 
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Summary  of  Cost  of  Feed  consumed  for  the  Production  of  One 
Pound  of  Dressed  Pork,  based  on  the  Ruling  Market  Price  of  the 
Fodder  Articles  when  used. 


EXPBBIMBMT  I. 

EXPBRIMKMT  U. 

EXF«RI1«NT  III. 

BREED. 

1 
1 

1 
1 

Obtainable 
Manurial 
Value. 

1 
I 

Net  Cost. 

Obtainable 
Manurial 
Value. 

J 
1 

i 

II. 
Ill 

Small  Yorkabiro,  . 

Conti. 
4. -ft 

Cents 
3.14 

Cents.  ' 
1.66 

Ten's. 
6.68 

Cents. 
4.14 

Cents. ' 

1.64 

1 

Cents. 
6.36 

Cents. 
4.86 

Cents. 
1.60 

Berkshire 

4.80 

3.18 

1.67 

6.20 

S.74 

i.«l 

6.07 

4.69 

1.48 

Poland  China, 

4.67 

2.98 

1.59, 

6.60 

4.00 

,.50  1 

6.79 

4.40 

1.39 

Tamworth 

4.52 

2.97 

i 
1.65 

- 

- 

-      1 

6.33 

4.78 

1.65 

Local  Market  Cost  of  the  Various  Articles  of  Fodder  used  during 
the  Three  Expei'iments, 


Experiment  I. 

Expertment  H. 

Experiment  III. 

Corn  meal,  per  ton, . 

f  24  00 

127   00 

131  00 

Wheat  bran,  per  ton, 

19  00 

25  00 

23  00 

Gluten  meal,  per  ton, 

25  00    . 

28  00 

27  00 

Buttermilk,  per  gallon,    . 

0  01 

- 

- 

Skim-milk,  per  gallon,    . 

0  018 

0  018 

0  018 

Relative  Cost  of  Feed  per  Pound  of  Dressed  Pork  (  Cents) ,  based  on 
the  Lowest  and  Highest  Market  Price. 


! 


Com  meal,  per  ton. 
Wheat  bran,  per  ton,     . 
Gluten  meal,  per  ton,    . 
Skim-milk,  per  gallon,  . 
Buttermilk,  per  gallon, . 


|24  00 
19  00 
25  00 

1.8  cents. 

1.0  cent 


f31  00 
23  00 
27  00 

1.8  cents. 

1.0  cent. 
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Experiment  I. 

Experiment  II. 

Experiment  in. 

CenU. 

Genu. 

Cents. 

Small  Yorkshire,  No.  1,  . 

\ 

4.79 

6.04 

6.63 

Small  Yorkshire,  No.  2, 

6.34 

6.68 

Berkshire,  No.  1,     . 

) 

4.78 

6.43 

Berkshire,  No.  2,     . 

\ 

4.80 

4.81 

6.21 

Berkshire,  No.  3,     . 

\ 

- 

- 

Poland  China,  No  1, 

4.67 

4.98 

4.87 

Poland  China,  No.  2, 

. 

. 

6.30 

Tamworth,  No.  1,     . 

) 

4.62 

TT 

. 

6.28 

Tamworth,  No.  2,    . 

~ 

6.76 

Small  Yorkshire,  No.  1,  . 

> 

11. 

5.68 

6.80 

6.25 

Small  Yorkshire,  No.  2, 

6.30 

6.46 

Berkshire,  No.  1,     . 

1 

6.40 

6.20 

Berkshire,  No.  2,     . 

[ 

6.67 

6.42 

6.93 

Berkshire,  No.  3,     . 

1 

. 

. 

Poland  China,  No.  1, 

6.33 

6.76 

6.64 

Poland  China,  No.  2, 

- 

- 

6.03 

Tamworth,  No.  1,    . 

} 

6.26 

- 

6.06 

Tamworth,  No.  2,    . 

— 

6.59 

Conclusions, 

1 .  The  average  amount  of  dry  mailer  consumed  per  poand 
of  dressed  pork  produced  differs  for  different  breeds  as 
follows :  First  experiment,  in  case  of  Tamworths  and  Poland 
Chinas,  from  3.13  to  3.20  pounds ;  in  case  of  Berkshires  and 
Small  Yorkshires,  from  3.31  to  3.32  pounds.  Second  experi- 
ment, in  case  of  Berkshires  and  Small  Yorkshires,  from  3.04 
to  3.42  pounds;  Poland  Chinas,  3.32  pounds;  Tamworths 
ruled  out,  on  account  of  sickness  in  the  second  experiment. 
Third  exi)eriment,  in  case  of  Poland  Chinas  and  Tamworths, 
from  3.12  to  3.48  pounds;  and  in  case  of  Berkshires  and 
Small  Yorkshires,  from  3.31  to  3.36  pounds.  Summing  up 
the  results  of  the  three  experiments  in  this  connection,  it 
appears  that  in  our  case  the  larger  build  breeds  lead  the 
smaller  breeds  in  two  out  of  three  cases.  The  difference 
between  breeds  is  apparently  not  more  marked  than  the 
difference  between  animals  of  the  same  breed. 

2,  Tlie  average  gain  in  live  weight  per  day  differs  in  the 
first  trial,  between  Small  Yorkshires  and  Berkshires,  from 
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1.19  to  1.20  pounds;  Poland  Chinas  and  Tamworths  are 
even,  1.38  pounds;  in  the  second  experiment,  Small  York- 
shires 1.01  to  Berkshires  .9  pounds;  Poland  Chinas  1.01 
pounds;  in  the  third  experiment,  Small  Yorkshires  1.15, 
Berkshires  1.35,  Poland  Chinas  1.38  and  Tamworths  1.42 
pounds.  The  Berkshires  lead  the  Small  Yorkshires  in  two 
out  of  three  experiments,  while  the  Poland  Chinas  and 
Tamworths  show  practically  no  difference  in  that  respect. 

3.  The  cost  of  feed  per  pound  of  dressed  pork  produced 
varies  in  case  of  different  breeds  in  the  successive  experi- 
ments as  follows :  First  experiment.  Small  Yorkshires  and 
Berkshires,  from  4.79  to  4.80  cents,  and  Tamworths  and 
Poland  Chinas  4.52  to  4.57  cents;  second  experiment, 
Berkshires  and  Small  Yorkshires  4.80  to  5.19  cents,  Poland 
Chinas  4.98  cents;  third  experiment,  Berkshires  and  Small 
Yorkshires  from  5.32  to  5.61  cents,  and  Poland  Chinas  and 
Tamworths  from  5.09  to  5.52  cents.  The  Berkshires  lead 
the  Small  Yorkshires  in  two  out  of  three  trials,  and  the 
Poland  Chinas  and  Tamworths  compare  well  with  each  other 
in  two  trials.  The  cost  of  feed  in  the  previous  statement  is 
based  on  the  contemporary  market  price  of  the  different 
grain  feeds,  which  during  the  third  experiment  were  excep- 
tionally high,  as  may  be  seen  from  previous  reports. 

4.  The  average  net  cost  of  the  feed  consumed  per  pound 
of  dressed  pork  produced,  allowing  a  loss  of  30  per  cent, 
of  the  essential  manurial  constituents  of  the  feed  consumed, 
compares  as  follows :  First  experiment,  Small  Yorkshires, 
3.14  cents;  Berkshires,  3.13  cents;  Poland  Chinas,  2  98 
cents;  Tamworths,  2.92  cents.  Second  experiment.  Small 
Yorkshires,  4.14  cents;  Berkshires,  4.70  cents;  Poland 
Chinas,  4.00  cents.  Third  experiment.  Small  Yorkshires, 
4.86  cents;  Berkshires,  4.59  cents;  Poland  Chinas,  4.40 
cents ;  and  Tamworths,  4.78  cents.  The  value  of  the  obtain- 
able manure  averages  in  the  first  experiment,  per  pound  of 
dressed  pork  sold,  1.61  cents;  second  experiment,  1.50 
cents;  and  in  the  third  experiment,  1.48  cents,  —  which  is 
equal  to  from  one-quarter  to  one-third  of  the  total  cost  of 
the  feed  consumed.  The  commercial  value  of  the  manurial 
constituents  of  the  feed  consumed  during  our  three  feeding 
experiments  amounts  to  $12.39,  of  which  from  eight  to  nine 
dollars*  worth  may  be  saved. 
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Detailed  Statement  of  Third  Experiment. 
8maU  Yorkshire^  No.  1  {Experiment  III.). 


FKEDINO  PERIODS. 

Total  Amount  of  Corn  | 
Meal    consumed 
(Pounds). 

Total  Amount  of 
Skim-milkoonaumed  , 
(Quaru). 

PI 

I] 

o 

o 

« 

11 

III 

ii 

n 

ft 

IMl. 

April  28  to  June  22,      . 

June  23  to  July  27, 
July  28  to  Sept.  7, 

37.88 
63.63 
114.19 

303.00 
175.00 
902.00 

14.48 
19.75 
10.8S 

28.00 
19.75 
19.22 

1:3.14 
1:4.19 
1:4.82 

26.00 
83.25 
127.00 

83.25 
127.00 
182.00 

1.03 
1.25 
1.31 

Total  Amount  of  Feed  consumed  from  April  28  to  Sept.  7, 1891. 


Dry  Matter 
(Poondt). 

Coat 

Manorial 
Value. 

215.60  pounds  corn  meal, . 

182.59 

t3  34 

10  66 

680.00  quarts  skim-milk,  . 

130.14 

3  06 

1   23 

53 .  45  pounds  wheat  bran, 

46.51 

0  61 

0  30 

67.93  pounds  gluten  meal. 

60.38 

0  92 

0  50 

419.62 

17  93 

t2  69 

Live  weight  of  animal  at  beginning  of  experiment, .        .        .        26.00 

Live  weight  at  time  of  killing, 182.00 

Live  weight  gained  during  experiment, 156.00 

Dressed  weight  at  time  of  killing, 148.00 

Loss  in  weight  by  dressing,        .        .        .34  pounds,  or  18.08  per  cent 
Dressed  weight  gained  during  experiment,        ....       126.86 

2.69  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.31  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  6.25  cents. 

Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing  a 
loss  of  30  per  cent  of  the  manurial  value  of  the  feed,  4.77  cents. 
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Detailed  Statement  of  Third  Experiment  —  Continued. 
Small  Yorkshire,  No.  2  {Experiment  III.). 


fi 

■  eg 

-^i 

^ 

•"S 

I 

FKKDINQ  PERIODS. 

ill 

o  ^  a 

*-o  a 

111 

• 

|2 

III 

as 

If 

H    It. 

H 

H         1    fc 

o 

1891. 

t 

April  28  to  June  22, 

37.88     303.00 

14.48 

28.96 

1:8.14 

26.60 

77.76 

0.93 

June  23  to  July   27, 

63.60  1  175.00 

19.75 

19.75 

1:4.19 

77.76 

119.60 

1.19 

July   28  to  Sept.  30, 

167.16     316.00 

24.45 

24.45 

1:4.78 

119.60 

200.60 

1.26 

Total  Amount  of  Feed  consumed  from  April  28  to  Sept.  30, 1891* 


Dry  Matter 
(Pounds). 


2G8.53  pounds  com  meal, . 

794.00  quarts  skim-milk,  . 
58.68  pounds  wheat  bran, 
73.16  pounds  gluten  meal, 


. 

227.42 

. 

151.97 

. 

51.06 

. 

65.03 

495.48 

Manurial 
Value. 


14  16 

10  82 

3  57 

1  44 

0  67 

0  83 

0  99 

0  54 

19  39 

13  13 

Pounds. 

Live  weight  of  animal  at  beginning  of  experiment,  .        .        .        26.50 

Live  weight  at  time  of  killing, 200.50 

Live  weight  gained  during  experiment,      .....       174.00 

Dressed  weight  at  time  of  killing, 167.50 

Loss  in  weight  by  dressing,        .        .        .  3;J  pounds,  or  16.46  per  cent. 
Dressed  weight  gained  during  experiment,        ....       145.36 

2.85  i>ounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.41  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  6.46  cents. 

Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing 
a  loss  of  30  per  cent  of  manurial  value  of  feed,  4.95  cents. 


160  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Detailed  Statement  of  Third  Experiment  —  Contmued. 
Berkshire^  No.  1  (Experiment  III.), 


FEEDING  PERIODS. 

o  *> 

a  o 

iff 

3 

o  S 

?  s 

o  g 

Ill 

11? 

o 
o 

«■ 
03 

*  o 

'1 

Is 

1-. 

1. 

11 

•a  •ft® 

-^1 

{I 

|M 

15 

h          |H 

H 

H 

Jz; 

O 

IMl. 

May  S6  to  July  90,.       . 

84.35 

280.00 

24.61 

40.22 

1;8.12 

K.M 

88.d0 

1.18 

July  21  to  Aog.  17, . 

63.63 

132.00 

21.88 

21.88 

1:4.23 

8«.M 

129.00 

1.45 

Aag.  18  to  Sept.  30,  . 

149.82 

210.00 

83.07 

33.97 

1:4.91 

12D.00 

208.00 

1.T8 

Total  Amount  of  Feed  consumed  from  May  26  to  8epL  30, 1891, 


Dry  Matter 
(Pound!). 

Cort. 

Muinrial 
Value. 

237.70  pounds  com  meal, . 

201.31 

13  68 

$0  72 

631.00  quarts  skim-milk,  . 

120.77 

2  84 

1   14 

80.46  pounds  wheat  bran. 

70.01 

0  93 

0  45 

105.07  pounds  gluten  meal. 

93.40 

1  42 

0  77 

485.49 

$8  87 

•3  08 

Founds. 

Live  weight  of  animal  at  beginning  of  experiment,         .        .        25.50 

Live  weight  at  time  of  killing, 208.00 

Live  weight  gained  during  experiment, 177.50 

Dressed  weight  at  time  of  killing, 163.50 

Loss  in  weight  by  dressing,        .        .        39 J  pounds,  or  19.46  per  cent 
Dressed  weight  gained  during  experiment,        ....      142.96 

2.74  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.40  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  6.20  cents. 

Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing 
a  loss  of  30  per  cent,  of  the  manurial  value  of  the  feed,  4.69  cents. 
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Detailed  Statement  of  Third  Escperiment — Continued. 
Berkshire,  No.  2  (-ExperimenC  III). 
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KKKDING  PERIODS. 
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a  a 
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1891. 

May    26  to  July  20, . 

35.00 

280.00 

23.69 

47.38 

1:3.13 

22.76 

85.50 

1.12 

July  21  to  Aug.  17, . 

52.25 

132.00 

20.87 

20.87 

1:4.21 

85.50 

121.50 

1.29 

Aug.  18  to  Sept.  30,  . 

134.41 

219.00 

26.26 

26.26 

1:4.86 

121.50 

192.00 

1.60 

Total  Amount  of  Feed  consumed  from  May  26  to  Sept,  30, 1891* 


Dry  Matter 
(Pounds). 

Cost. 

Manurlal 
Value. 

221.66  pounds  com  meal, . 

187.72 

•  t3  44 

$0  68 

631.00  quarts  skim-milk,  . 

120.77 

2  84 

1  14 

70.82  pounds  wheat  bran, 

61.62 

0  81 

0  40 

9:1.51  pounds  gluten  meal, 

84.01 

1  28 

0  70 

454.12 

18  37 

12  92 

Pounds. 

Live  weight  of  animal  at  beginning  of  experiment,  .        .        22.75 

Live  weight  at  time  of  killing, 102.00 

Live  weight  gained  during  experiment, 1G9.25 

Dressed  weight  at  time  of  killing, 160.00 

Loss  in  weight  by  dressing,        .        .        .32  pounds,  or  16.67  per  cent. 
Dressed  weight  gained  during  experiment,        ....       141.04 

2.68  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.22  pounds  of  dry  matter  yielded  1  pound  dressed  weight. 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  5 .  93  cents. 

Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing 
a  loss  of  30  per  cent  of  the  manurial  value  of  the  feed,  4.49  cents. 
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Detailed  Statement  of  Third  Experiment  —  Continued. 
Poland  China,  No.  1  (Experiment  TIL). 
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1S91. 

May  12  to  July    «,  . 

85.25 

282.00 

15.88 

81.75    1:8.14 

23.75 

90.00 

1.18 

Jnly    7  to  July  27,  . 

41.88 

105.00 

15.63 

15.63  '1:4.23 

90.00 

123.00 

1.53 

July  28  to  Sept.  7,    . 

131.31 

202.00 

27.78 

27.78  !  1:4.80 

122.00 

195.25 

1.74 

Total  Amount  of  Feed  consumed  from  May  12  to  Sept,  7, 1 891. 


Dry  Matter 
(Pounds). 

Coat. 

Manorial 
Valoe. 

208.44  pounds  corn  meal, . 

176.53 

$3  23 

10  64 

689.00  quarts  skim-milk,  . 

112.73 

2  65 

1  07 

59.29  pounds  wheat  bran. 

51.59 

0  68 

033 

75.16  pounds  gluten  meal, 

66.81 

1  01 

0  55 

407.66 

17  57 

$2  59 

Ponndi. 

Live  weight  of  animal  at  beginning  of  experiment,  .        .        23.75 

Live  weight  at  time  of  killing, 195.25 

Live  weight  gained  during  experiment, 171.50 

Dressed  weight  at  time  of  killing, 155.50 

Loss  in  weight  by  dressing,        .        ,  40  pounds,  or  20.46  per  cent 

Dressed  weight  gained  during  experiment,       ....      136.61 

2.38  pounds  dry  matter  fed  yielded  1  pound  live  weight,  and  'i.^S 
pounds  of  dry  matter  yielded  1  pound  of  dressed  weight 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  5.54  cents. 

Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing 
a  loss  of  30  per  cent,  of  manurial  value  of  feed,  4.22  cents. 
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Detailed  Statement  of  Third  Experiment  —  Continued. 
Poland  China,  No.  2  (Experiment  III.). 
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1891. 

May  12  to  July  6,    . 

85.25 

282.00 

13.31 

26.63    1:3.14 

1 

23.50 

77.50 

0.96 

July   7  to  Aug.  3,     . 

66.13 

140.00 

22.38 

22.38 

1:4.23 

77.50 

121.50 

1.67 

Aog.  4  to  8«pt.  7,    . 

112.93 

167.00 

25.41 

25.41 

1:4.91 

121.50 

180.00 

1.67 

ToicU  Amount  of  Feed  consumed  from  May  12  to  SejH.  7, 1891. 


Dry  Matter 
(Pounds). 

Cost. 

Manurlal 
Value. 

204.31  pounds  corn  meal, . 

173.03 

f3  17 

$0   62 

580.00  quarts  skim-milk,  . 

112.73 

2  Go 

1  07 

61 .  10  pounds  wheat  bran, 

53.16 

0  70 

0  34 

74.42  pounds  gluten  meal, 

66.15 

1  00 

0  55 

405.07 

f  7  52 

12  58 

Founds. 

Live  weight  of  animal  at  beginning  of  experiment,         .        .        23.50 

Live  weight  at  time  of  killing, 180.00 

Live  weight  gained  during  experiment, 156.50 

Dressed  weight  at  time  of  killing, 143.50 

Loss  in  weight  by  dressing,        .        .        30 J  pounds,  or  20.28  per  cent. 
Dressed  weight  gained  during  experiment,       ....      124.77 

2.69  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
8.25  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 
Cost  of  feed  for  production  of  1  i>ound  of  dressed  pork,  6.03  cents. 
Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing 
a  loss  of  30  per  cent  of  manurial  value  of  feed,  4.58  cents. 
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Detailed  Statement  of  Third  Experiment — Continaed. 
Tamworthy  No,  1  (^Experiment  IIL), 
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^ 

O 

IMI. 

1 

May     6  to  June   8,. 

24.50 

196.00 

19.15 

38.29  '  1:3.12 

41.50 

90.00 

1.39 

June    9  to  July    6,. 

58.00 

140.00 

23.00 

23.00    1:4.25 

90.00 

123.50 

1.20 

July    7  to  Aug.  12,  . 

127.57 

174.00 

31.09     81.09  11:4.94 

1              1 

128.50 

184.50 

1.65 

Total  Amount  of  Feed  consumed  f 

rom  May  5  to  Aug.  12, 1891, 

Dry  Matter 
(Pounds). 

Coct 

Manorial 
Vala«. 

210.07  pounds  com  meal,  . 

177.91 

t3  26 

$0  64 

510.00  quarts  skim-milk,  . 

97.61 

2  30 

0  92 

73.24  pounds  wheat  bran. 

63.73 

084 

0  41 

92.38  pounds  gluten  meal, 

82.12 

1  25 

0  68 

421.37 

t7  65 

12  65 

pDimdi. 

Live  weight  of  animal  at  beginning  of  experiment,         .        .        41.50 

Live  weight  at  time  of  killing, 184.50 

Live  weight  gained  during  experiment, 143.00 

Dressed  weight  at  time  of  killing, 163.00 

Ix>s8  in  weight  by  dressing,        .        .        21 J  pounds,  or  11.65  per  oent 
Dressed  weight  gained  during  experiment,       .        .        .        .126.33 

2.95  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.34  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  6.06  cents. 

Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing 
a  loss  of  30  per  cent,  of  manurial  value  of  feed,  4.58  cents. 


1892.] 


PUBLIC  DOCUMENT  — No.  33. 


165 


Detailed  Statement  of  Third  Experiment — Contiaaed. 
Tamworth,  No.  2  (ExperimetU  III.). 


an 

!| 

o  9 

oa 

o 
S 

P 

-1 

n 

FEEDING  PERIODS. 

o  o'? 

a  ■ 

3  9 
o  s 

OqDw 

a!l 

-SB 

^  S 

111 

1 

• 
> 

h 

0^ 

a&4 

'I. 
ill 

a« 

Oftl 

4' 

H* 

H 

t^ 

H 

}Z5 

o 

1891. 

May  5  to  June   8, . 

2|.50 

190.00 

19.27 

38.64 

1:8.12 

37.76 

85.60 

1.30 

Jane  0  to  July    «,. 

69.00 

140.00 

24.09 

24.69 

1:4.26 

86.60 

122.60 

1.32 

July  7  to  Aug.  12,. 

122.88 

174.00 

28.60 

28.60 

1:4.92 

122.50 

179.60 

1.64 

Total  Amount  of  Feed  consumed  from  May  5  to  Aug,  12,  lS9l. 


Dry  Matter 
(Pounds). 

Cost. 

Manurial 
Value. 

206.57  pounds  com  meal, 
610.00  quarts  skim-milk,   . 
72.46  pounds  wheat  bran, 
91.73  pounds  gluten  meal, 

174.94 
97.61 
63.05 
81.54 

13  20 
2  30 

0  83 

1  24 

fO  63 
0  92 
0  41 
0  68 

417.14 

17  57 

12  64 

Pounds. 

Live  weight  of  animal  at  beginning  of  experiment,         .        .        37 .  75 

Live  weight  at  time  of  killing, 179.50 

Live  weight  gained  during  experiment, 141.75 

Dressed  weight  at  time  of  killing, 145.50 

Loss  in  weight  by  dressing,        .        .        .34  pounds,  or  18.94  per  cent. 
Dressed  weight  gained  during  experiment,        .        .        .        .       114.90 

2.94  pounds  of  dry  matter  fed  yielded  1  pound  of  live  weight,  and 
3.63  pounds  of  dry  matter  yielded  1  pound  of  dressed  weight. 

Cost  of  feed  for  production  of  1  pound  of  dressed  pork,  6 .  59  cents. 

Net  cost  of  feed  for  production  of  1  pound  of  dressed  pork,  allowing 
A  loss  of  30  per  cent  of  manurial  value  of  feed,  4.98  cents. 
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Detailed  Statement  of  Third  Experiment  —  Concluded. 
Summary  of  Oain  in  Weight  (Experiment  IIL), 


SUMMER, 
1891. 


Small  Yorkshires, 
Poland  Chinas,     . 
Berkshires,   . 
Taniworths, . 


LivK  Weight  AT  Be- 
gin KING  (PorKDs.) 


26.00 
23.75 
25.50 
41.50 


26.50 
23.50 
22.75 
37.75 


Live  Weight  whek 
Killed  (Pociros) 


182.00 
195.25 
203.00 
184.50 


200.50 
180.00 
192.00 
179.50 


GAnr  ur  Livx  Wu^rr 

(POC»D«). 


No.  1. 


156.00 
171.50 
177.50 
143.00 


No.  2. 


174.00 
156.50 
169.25 
141.75 


Number  of  Days  or 
Fkedixg. 

1     Gaix  IN  Live  Weight 

PER  DAT  (l*OUSDS). 

SUMMER, 
1S91. 

No.  1. 

No.  2 

1       No.  1. 

No.i 

Small  Yorkshires, . 
Poland  Chinas, 
Berkshires,     .... 
Tamworths,    .... 

133 
119 
128 

100 

156 
119 
128 
100 

1.17 
1.44 
1.39 
1.43 

1.12 
1.32 

1.32 
1.42 

Fodder  Analyses. 
Com  Meal  (Experiment  J.). 


1890. 


• 

1^ 

onstltuontf   (In  1 
Pounds)    In   a' 
Ton    of    2,000 
Pouudi. 

onndi  Dlgettl- 
ble  In  «  Ton  of 
2,000  Pounds. 

III 

i 

1 

A* 

o 

^ 

S,        ' 

9^ 

Moisture  at  100°  C,     . 

12.89 

247.80 

1 

> 

Dry  matter. 

87.61 

1,752.20 

- 

- 

1 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter, 

Crude  ash,   .... 

1.80 

36.00 

- 

_ 

O 

"     cellulose,  . 

1.80 

36.00 

12.24 

34 

■«i 

"     fat,    .... 

5.01 

100.20 

76.15 

76 

»H 

"     protein  (nitrogenous 

matter), 

10.46 

209.20 

177.82 

85 

Non-nitrogenous    extract 

matter,     .... 

80.93 

1,618.60 

1,521.48 

94 

100.00 

2,000.00 

1,787.69 

- 

; 
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Fodder  Analyses  —  Continued. 
Wheat  Bran  (Experiment  /.). 


Moisture  at  100°  C, 
Dry  matter, 


Analysis  of  Dry  Matter, 
Crude  ash,  .... 

"     cellulose,  . 

"     fat,     .... 

**     protein  (nitrogenous 
matter), 
Non-nitrogenous    extract 

matter,     .... 


I 


Si 


11.62 
88.48 


IVi 

"S    3    C    3 

*   o   o  o 
§  e-  H  C 


100.00 

7.13 

10.63 

6.62 

18.36 

58.26 


100.00 


230.40 
1,769.60 


2,000.00 

142.60 
212.60 
112.40 

367.20 

1,165.20 


2,000  00 


42.52 
89.92 

323.14 

932.16 


1,387.74 


2^ 

'S   Kg 

^  -  s 


20 
80 

88 

80 


I 


Oluten  Meal  {Experiment  /). 

18iN>. 


Percentage  Com- 
position. 

Constituents  (in 
Pounds)   in   a 
Ton    of  2,000 
Pounds. 

Pounds  DljresU- 
ble  in  a  Ton  of 
2,0U0  Pounds. 

i 
i 

3 

Moisture  at  100°  C,    . 
Dry  matter. 

8.48 
91.52 

169.60 
1,880.40 

100.00 

2,000.00 

- 

i 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 
"     cellulose, . 
"     fat,    .... 

0.76 

0.68 

11.14 

15.20 

18.60 

222.80 

4.62 
169.88 

76     . 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 
matter,     .... 

36.59 
50.83 

731.80 
1,016.60 

622.03 
955.60 

1 
85     ' 

94 

100.00 

2,000.00 

1,751.58 
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Fodder  Analyses  —  Continued. 
Buttermilk  (Experiment  J.). 


i 

li 

Constltuento  (In 
Pounds)  In  a 
Ton    of  2,000 
Pounds. 

Pounds  DlRetU- 
ble  In  a  Ton  of 
2,000  Pounds. 

|l! 

Moisture  at  100^  C,    . 
Dry  matter, 

93.34 
6.66 

1,866.80 
133.20 

- 

- 

\ 

Analysis  of  Dry  Mailer, 
Crude  ash,  .... 

"       fat,  .... 

"       protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

7.51 
4.80 

36.64 

51.05 

2,000.00 

150.20 
96.00 

732.80 

1,021.00 

96.00 

732.80 

1,021.00 

100 
100 
100 

100.00 

2,000.00 

1,849.80 

- 

) 

Skim-milk  {Experiments  I.  and  II.), 


Percentage  Com. 
position. 

Constltn^nto  (In 
Pounds)  In   a 
Ton    of  2,000 
Pounds. 

Pounds  D^resti- 
ble  In  a  Ton  of 
2,000  Pounds. 

5^i 
111 

III 

> 

Moisture  at  100^  C  ,    . 
Dry  matter, .... 

89.78 

10.22 

1,795.60 

204.40 

- 

- 

>! 

Analysts  of  Dry  Mailer. 
Crude  ash,   .... 

"       fat,    .... 

"      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

6.85 
3.82 

31.60 

57.73 

2,000.00 

137.00 
76.40 

632.00 

1,155.60 

76.40 

632.00 

1,155.60 

100 
100 
100 

CO 

100.00 

2,000.00 

1,864.00 

- 

Note.  —The  analysis  of  the  grain  feed  used  during  the  second  experiment  is  the 
same  as  of  these  articles  stated  in  connection  with  the  preceding  corn-feeding  experi- 
ment for  the  same  period  of  time. 
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Podder  Analyses  —  Continaed. 
Com  Meal  {Ejyteriment  III.). 


IWI. 


' 

Percentage  Com- 
position. 

Constituents  (m  ' 
Pounds)  in  a 
Ton    of  2,000 
Pounds. 

Pounds  Digesti- 
ble in  a  Ton  of 
3,000  Pounds. 

5^ 

1 
1 

Moisture  at  100°  C,  . 

15.81 

303.20 

_ 

N 

Dry  matter, 

84.69 

1,697.80 

- 

- 

100.00 

2,000.00 

- 

- 

Anaiysis  of  Dry  Matter. 
Crude  ash,  . 

1.72 

34.40 

§5 

"       cellulose, . 

2.17 

43.40 

20.83 

48 

r^ 

"       fat,    .... 

4.84 

96.80 

82.28 

85 

rH 

**       protein  (nitrogenous 
matter). 

12.18 

243.60 

192.44 

79 

Xon-nitrogenous  extract 
matter,     .... 

79.09 

1,581.80 

1,550.16 

98 

100.00 

2,000.00 

1,845.71 

^ 

Wheat  Bran  {Experiment  III.). 


Constituents  (in 
Pounds)  in    a 
Ton     of   2,00() 
Pounds.             ' 

1 

1 

Pounds  Digesti- 
ble in  a  Ton  of 
2,000  Pounds. 

Per  Cent,  of  Di- 
gestibility     of 
Constituents. 

i 

> 

3 

Moisture  at  100°  C,    . 
Dry  matter, 

12.99 
87.01 

259.80 
1,740.20 

_ 

- 

\ 

Analysis  of  Dry  Mailer. 
Crude  ash,            .        . 

*'      cellulose,  . 

"      fat,     ... 

**      protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

6.23 

10.47 

5.37 

16.16 

61.77 

2,000.00 

121.60 
209.40 
107.40 

823.20 

1,235.40 

50.26 
76.25 

252.10 

951.26 

24 
71 

78 

77 

CO 

rH 

100.00 

2,000.00 

1,329.87 

- 
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Fodder  Analyses  —  Concluded? 

Oluten  Meal  (Experiment  III.). 
iwi. 


p 

Hi! 

222.20 

Pounds  DlgesU- 
blc  tn  a  Ton  of 
2,000  Pounds. 

Per  Cent,  of  Di- 
gestibility    of 
Constituents. 

1 

> 

3 

Moisture  at  100°  C,   . 

11.11 

-    A 

Dry  matter, 

88.89 

1,777.80 

- 

-    1 

100.00 

2,000.00 

- 

Analysis  of  Dry  Mailer. 
Crude  ash 

1.6.) 

83.00 

o 
o 

"      cellulose,  . 

o.7:j 

14.60 

9.05 

62  ;^^ 

"      fat,    . 

9.22 

184.40 

156.74 

85 

1-^ 

**      protein  (nitrogenous 
matter), 

33.34 

666.80 

526.77 

79 

Non-nitrogenous  extract 

matter,     .... 

55.06 

1,101.20 

1,002.09 

91 

100.00 

2,000.00 

1,694.65 

-   : 

Skim-milk  (^Experiment  III.), 

1891. 


1  = 

3*8 

Ill 

_0 

e 

0 

5  5 

9i     * 

onstitu 
Pound 
Ton    < 
Pound 

•5-58 

5 

0 

c.              c> 

^ 

£. 

'A 

Moisture  at  100°  C,    . 

91.18 

1,823.60 

_ 

i 

\ 

Dry  matter. 

8.82 

176.40 

- 

- 

100.00    2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

O 

Crude  ash,  .... 

6.80 

136.00 

- 

- 

'i 

"      fat,    .... 

4.20 

84.00 

84.00 

100 

"      protein  (nitrogenous 

H 

matter). 

31.52 

630.40 

630.40 

100 

Non-nitrogenous  extract 

matter,     .... 

57.48     1,149.60 

1,149.60 

100 

« 

100.00 

2,000.00 

1,864.00 

- 

PART   II. 

OH 

FIELD    EXPERIMENTS 

▲NO 

OBSERVATIONS  IN  VEGETABLE  PHYSIOLOGY 


PATHOLOGY. 


Btvbot  of  DrrwmBMwr  Kxin>8  ov  NiTBooBN-ooNTAnnKO  Mahvbial  Bubbtanobb 

ON  THB  TiBLD  OF  RyB   (FIBLD  A). 
EXPBRIMBNTfl    WITH  PBOMINSNT    VARIBTIES    OF    GRASSES    AND    WITH    GRASS    MlX- 

TURB8,  TO  ASCBBTAIN    THBIB    COMPARATITB  ECONOMICAL  VALUB  UNDBB  FAIRLY 

COBBBSPONDINO  CIRCUMSTANCES    (FiCLD  B). 
BXFBRIMBNTS  WITH  RbPUTED  FODDBR  CROPS    MOSTLY  NEW    TO  OC7B  LOCALITY,  AND 

WITH  ▲  Bbribs  of  Garden  Crops  treated  with  Different  Mixtures  of 

Commercial  Fertilizing  Ingredients  (Field  C). 
Experiment  with  raising  Btowbll's  Eteroreen  Sweet  Corn  for  Knbilagi 

(Field  D). 
Experiments  with  Different  Commercial  Phosphates,  to  stttot  the  Economy 

OF  using  Natural  Phosphates  or  Acidulated  Phosphates  in  Farm  Practiob 

(Field  F). 
Experiments  with  a  Western  Variety  of  Dent  Corn,  Pridb  of  the  North, 

FOR  Ensilage  (Field  G). 
Experiments  with  Grass  Lands  (Meadows). 
Rbport  on  General  Farm  Work  in  1891. 
RxpoRT  OF  Prof.  James  Ellis  Humphrey  on  Plant  Diseases,  etc.,  with  Obseb- 

YATION8  in  the  FiELD  AND  IN    THB  VEGETATION  HOUBB. 
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1.  Field  Experiment  to  asoebtain  the  Effect  of  Dif- 
ferent Combinations  of  Nitroqen — i.  e..  Sodium 
Nitrate,  Chili  Saltpetre,  Ammonium  Sulphate 

AND  JNITROGEN-OONTAINING  OrGANIO  MaTTER,  UNDER 

Otherwise    Corresponding    Circumstances  —  on 
Rye  (1891). 

Field  A. 

The  well-authenticated  and  unbroken  record  of  this  field 
extends  over  more  than  twenty  years.  The  systematic 
treatment  of  the  soil,  as  &r  as  modes  of  cultivation  and  of 
manuring  are  concerned,  was  introduced  during  the  season 
of  1883-84.  The  subdivision  of  the  entire  area  into  eleven 
plats  (one-eighth  of  an  acre  each)  of  a  uniform  size  and 
shape,  one  hundred  and  thirty  feet  long  and  thirty  feet  wide, 
with  an  unoccupied  and  unmanured  space  of  five  feet  in 
width  between  adjoining  plats,  has  been  retained  unaltered 
since  1884.  A  detailed  statement  of  the  particular  aim  and 
general  management  of  our  experiments,  as  well  as  of  the 
results  obtained  in  that  connection,  from  year  to  year  forms 
a  prominent  part  of  our  contemporary  printed  annual  reports, 
to  which  I  have  to  refer  for  details. 

The  most  conspicuous  result  of  the  field  experiments  carried 
on  upon  Field  A  during  the  years  1884  to  1888  consists  in 
the  very  striking  illustration  of  a  marked  deficiency  of  the 
soil  on  trial  on  available  potash  y  as  compared  with  other 
essential  articles  of  plant  food. 

Since  1889  the  main  object  of  observations  upon  the  same 
field  has  been  to  study  the  infiuence  of  both  an  entire  exchtsion 
of  any  additional  nitrogen-^containing  manurial  substance 
from  the  soil  under  cultivation^  as  well  as  of  a  definite 
additional  supply  of  nitrogen  in  different  forms  of  combi-- 
nation  J  on  the  charade  and  yield  of  the  crop  selected  for  the 
trial.  The  treatment  of  the  soil  adopted  in  preceding  years 
fiivored  this  new  project  for  field  observations. 

Several  plats  which  for  five  preceding  years  did  not  receive 
any  nitrogen  compound  for  manurial  purposes  were  retained 
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in  that  state,  to  study  the  effect  of  an  entire  exclusion  of 
nitrogen-containing  manurial  substances  on  the  crop  under 
cultivation,  while  the  remaining  ones  received  as  before  a 
definite  amount  of  nitrogen  in  the  same  form  in  which  they 
had  received  it  in  preceding  years :  namely,  either  as  sodium 
nitrate  or  as  anunonium  sulphate,  or  as  organic  nitrogenous 
matter  in  form  of  dried  blood.  A  corresponding  amount  of 
available  nitrogen  was  applied  in  all  these  cases. 

Aside  from  the  diflerence  regarding  the  nitrogen  supply, 
all  plats  were  treated  alike.  They  each  received  without  an 
exception  a  corresponding  amount  of  available  phosphoric 
acid  and  of  potassium  oxide.  The  phosphoric  acid  was  sup- 
plied, in  form  of  dissolved  bone-black,  and  the  potassium 
oxide  either  in  form  of  muriate  of  potash  or  of  potash-mag- 
nesia sulphate.  From  120  to  130  pounds  of  potassium 
oxide,  from  80  to  85  pounds  of  available  phosphoric  acid 
and  from  40  to  50  pounds  of  available  nitrogen  were  supplied 
per  acre. 

One  plat  marked  0  received  its  main  supply  of  phosphoric 
acid,  potassium  oxide  and  nitrogen  in  form  of  barn-yard 
manure;  the  latter  was  careftiUy  analyzed  before  being 
applied,  to  determine  the  amount  required  to  secure,  as  far 
as  practicable,  the  desired  corresponding  proportion  of 
essential  fertilizing  constituents.  The  deficiency  in  potas- 
sium oxide  and  phosphoric  acid  was  supplied  by  potash- 
magnesia  sulphate  and  dissolved  bone-black.  The  fertilizer 
for  this  plat  consisted  of  800  pounds  of  barn-yard  manure, 
32  pounds  of  potash-magnesia  sulphate  and  18  pounds  of 
dissolved  bone-black. 

The  mechanical  preparation  of  the  soil,  the  incorporation 
of  the  manurial  substances, — the  general  character  of  the 
latter  being  the  same,  — the  seeding,  cultivating  and  harvest- 
ing were  carried  on  year  after  year  in  a  like  manner,  and  as 
far  as  practicable  on  the  same  day  in  case  of  every  plat 
during  the  same  year. 

This  course  in  the  general  management  of  the  experiment 
has  been  followed  thus  far  for  three  successive  years — 1889, 
1890  and  1891 — in  connection  with  different  crops:  — 

Com  (maize),  in  1889  (see  seventh  annual  report)  ;  oats, 


174  AGRICULTURAL  EXPERIMENT  STATION.  [Jan, 

in  1890  (see  eighth  annual  report)  ;  rye,  in  1891  (see  ninth 
annual  report). 

The  following  tabular  statement  shows  the  annual  applica- 
tion and  special  distribution  of  the  manurial  substances  with 
reference  to  each  plat  since  1889.  The  fertilizers  were  in 
every  case  applied  broadcast  as  early  as  circumstances  per- 
mitted. They  were  slightly  harrowed  under  before  the  seed 
was  planted  in  rows  by  a  seed  drill.  Each  plat  received  the 
same  amount  of  seed. 


KUMBBROF 
PLAT. 

put 

0, 

put 

1, 

Plat 

2, 

put 

3, 

Plat 

4, 

put 

5. 

Plat 

6. 

Plat 

7. 

Plat 

8, 

Plat 

9, 

. 

Plat  10, 

• 

Anmul  Supply  of  Manurial  Sabataneea. 


800  lbs.  of  bara-3rard  manure,  32  lbs.  of  potash-magoesU  solphate  and 

18  lbs.  of  dissolved  bone-black. 
29  lbs.  sodinm  nitrate  (a  4  to  0  lbs.  nitrogen),  25  lbs.  mnrUte  of 

potash  (=■  12  to  13  lbs.  potassinm  oxide),  and  fiO  lbs.  diseolTed 

bone-black  (a  8.5  lbs.  avaiUble  phosphoric  add). 
29  lbs.  sodiara  nitrate  (=a  4  to  5  lbs.  nitrogen) ,  48.5  lbs.  potash- 
magnesia  sulphate  (»  12  to  13  lbs.  potassinm  oxide),  and  50  lbs. 

dissolved  bone-black  (a  8.5  lbs.  available  phosphoric  acid). 
43  lbs  dried  blood  (=»  5  to  6  lbs.  nitrogen},  25  lbs.  mnriate  of  potash 

(»  12  to  13  lbs.  poussiam  oxide),  and  60  lbs.  dissolved  bone-biack 

(s  8  5  lbs.  available  phosphoric  add) . 
25  lbs  mnriate  of  potash  (»  12  to  13  lbs.  potassinm  oxide)  and  60 

lbs.  dissolved  bone-black  (=»  8.5  lbs  available  phosphoric  add). 
22.5  lbs.  ammonium  sulphate  (»:  4  to 5  lbs.  nitnMfen ), 48.5 lbs.  potash- 
magnesia  sulphate  (a  12  to  13  lbs.  potassinm  oxide),  and  50  Ibi. 

dissolved  bone-black  (=3  8.5  lbs.  available  phosphoric  add). 
22.5  lbs.  ammoniam  sulphate  (=i4  to  5  lbs.  nitrogen),  25  lbs  mnriate 

of  potash  (»  12  to  13  lbs  potassinm  oxide),  and  60  lbs.  dissolved 

bone-black  (=8  5  lbs.  avaiUble  phosphoric  add). 
25  lbs.  mnriate  of  potash  (=s  12  to  13  lbs.  potassinm  oxide)  and  50 

lbs.  dissolved  bone-black  (=s  8  5  lbs  avaiUhle  phosphoric  add). 
22.5  lbs.  ammonium  sulphate  (a>  4  to  5  lbs.  nitrogen),  25  Iba.  mnriate 

of  potash  (=>  12  to  13  lbs.  potassium  oxide),  and  60  lbs.  dissolved 

bone-black  (=  8.5  lbs  available  phosphoric  acid). 
25  lbs  muriate  of  potash  (aa  12  to  13  lbs.  potassinm  oxide)  and  50 

lbs. .dissolved  bone-black  (=386  lbs.  available  phosphoric  acid). 
43  lbs. dried  blood  (==5  to6  lbs.  nitrogen),  48.5  lbs.  potash-magnesU 

sulphate  (»  12  to  13  lbs.  potassinm  oxide),  and  50  lbs.  dissolved 

bone-black  (is  8  5  lbs.  available  phosphoric  add). 


1891.  — The  soil  of  the  field  being  brought  by  ploughing 
and  harrowing  into  a  good  mechanical  condition  for  planting, 
the  entire  area  was  seeded  with  winter  rye  Sept.  5,  1890. 
Each  plat  received  five  and  one-half  pounds  of  rye  in  drills 
two  feet  apart.  The  second  largest  plate  was  used  in  tiie 
seeding  machine. 

The  young  plants  appeared  above  ground  October  1. 
The  growth  upon  Plat  6  and  on  8  in  particular  presented 
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8oon    after  a  yellowish-green   appearance ;  ^  otherwise    the 
crop  promised  well. 

The  late  winter  season  was  somewhat  unfavorable  to 
winter  crops,  —  a  fact  noticed  quite  generally  in  our  vicin- 
ity on  grass  lands.  The  rye  crop  showed  signs  of  winter- 
killing; the  grov\i:h  upon  Plat  2  had  apparently  suffered 
more  than  that  on  any  other  i)lat.  The  following  tabular 
record  shows  the  rate  of  gro\vth  upon  the  different  plats  at 
different  periods  of  the  season,  — May  12  to  June  16  :  — 


Plat  0, 

Plat  1, 

Plat  2, 

Plat  3, 

Plat  4, 

Plat  5, 

Plat  6, 

Plat  7, 

Plat  8, 

Plat  9, 
Plat  10, 


May  12. 


May  19. 


Inches. 

19 
21 
21 
21 
17 
19 

8 
20 

6 
19 
22 


Inches. 

2(3 
27 
27 
27 
24 
23 
16 
2«) 
U 
28 
27 


May  27. 


Inches. 

42 
44 
44 
46 
40 
40 
32 
46 
30 
40 
47 


■  ■ 

June  2. 

June  10. 

June  16. 

Inches. 

Inches. 

Inches. 

61 

65 

66 

60 

66 

66 

60 

65 

66 

63 

67 

67 

58 

65 

65 

/)9 

64 

66 

50 

64 

65 

60 

68 

68 

44 

55 

58 

61 

66 

66 

62 

67 

67 

The  differences  noticeable  in  the  above  tal)le  regarding  the 
rate  of  growth  upon  different  plats  are  not  less  marked  than 
were  the  variations  in  the  color  of  the  vegetation  upon 
different  i)lats  at  different  stages  of  the  season.  The  growth 
upon  plats  4,  7,  10,  and  in  particular  9,  was  of  a  light- 
green  color;  while  upon  i)lats  1  and  2  it  was  of  a  marked 
deep-green  shade.  This  feature  in  the  ap[)earance  of  the 
vegetation  over  the  entire  area  was  quite  marked  during 
the  entire  season  until  the  crop  began  to  mature.  Plats 
4,  7  and  9  turned  yellow,  while  i)lats  1,  2,  5,  6  and  8 
were  still  green  (July  0).  The  entire  crop  was  cut  July 
16,  and  carried  into  the  barn  July  18.  The  subsequent 
tables  show  the  difference  in  moisture  of  the  crop  from 
different  plats  when  carried  into  the  barn,  as  compared  with 
a  more  uniform  condition  in  that  direction  after  two  months' 
storing  in  the  barn  :  — 
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Weight  when 

Harrected 

(July  18,  1891). 


Weight  when 

Threshed 

(Sept.  2J,  1B91). 


Loss  of  llolstnn. 


Plat  0, 

Plat  1, 

Plat  2, 

Plat  3, 

Plat  4, 

Plat  5, 

Plat  6, 

Plat  7, 

Plat  8, 

Plat  9, 

Plat  10, 


Pounds. 

695 
790 
700 
605 
490 
660 
505 
495 

495 
520 


Pounds. 

470 
570 
525 
475 
390 
530 
400 
450 

425 
425 


Per  Cent 
32.37 

27.85 
25.00 
21.49 
20.41 
19.70 
20.79 
9.09 

14.14 

18.27 


Plat  8  is  excluded  from  the  statement  on  account  of  a 
partial  destruction  of  the  crop  by  insects.  The  total  yield 
of  straw  and  grain  obtained  from  different  plats  varies  from 
390  to  570  pounds  in  weight. 

The  relation  of  the  grain  to  the  straw  and  chaff  will  be 
found  in  the  statement  below :  — 


Grain  and 

straw  and 

Percentage 

Percentage 
or  Straw 

Straw. 

Chaff. 

of  Grain. 

and  Chaff. 

Pounds. 

Pounds. 

Pounds. 

Plat  0,  .        . 

470 

142 

828 

30.21 

69.79 

Plat    1,  . 

570 

154 

416 

27.02 

72.98 

Plat   2.  . 

525 

134 

891 

25.52 

74.48 

Plat   8,  . 

475 

130 

345 

27.37 

72.63 

Plat   4,  . 

390 

107 

283 

27.44 

72.56 

Plat   5.  . 

530 

145 

385 

27.36 

72.64 

Plat   6,  . 

400 

102 

298 

25.50 

74.50 

Plat   7,  . 

450 

109 

341 

24.22 

75.78 

Plat   8,  . 

. 

.. 

- 

_ 

— 

Plat    9,  . 

425 

109 

316 

25.65 

74.35 

Plat  10,  . 

425 

4,875 

125 
1,303 

1 

300 

29.41 

70.59 

3,572 

- 

- 

The  yield  of  the  grain  for  the  entire  field  in  case  of  the 
air-dry  crop  averages  26.72  per  cent,  and^that  of  the  straw 
and  chaff  73.28  per  cent.  The  yield  of  the  grain  upon 
different  plats  varies  from  102  pounds  to  154  pounds.     Plat 
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2  differs  in  yield  from  Plat  1,  probably  on  account  of  a  more 
serions  degree  of  winter-killing,  as  has  been  stated  on  a 
previous  page.  Plat  6  shows  still  the  serious  influence  of 
several  years'  fallow  (1885  to  1888),  without  the  application 
of  manure  and  without  the  cultivation  of  a  crop  (black 
fallow),  on  the  productiveness  of  the  soil  thus  treated.  The 
low  yield  of  grain  (107  to  109  pounds)  upon  plats  4,  7 
and  9,  which  did  not  receive  any  nitrogen-containing  ma- 
nurial  matter,  is  a  very  significant  result.  The  belief  in 
the  beneficial  influence  of  a  liberal  supply  of  nitrogen  on 
the  quantity  and  the  quality  of  grain  crops  is  evidently  well 
sustained  by  the  results  of  the  above-described  experiment. 


178   AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


I 

00 


J2 
O 

o 


O 


g 


•(«panOci) 
M«iip  JO  piaiA 

§ 

S    § 

1 

E 

i 

H 

•   s 

§ 

(•panoj; 
ai«0  y  P19L1 

9 

s  s 

n 

§ 

9 

s 

1 

.  1 

g 

A    O 


pm  AVJig 
JO    oSvjaoojdj 


unuo 
10    aSv^aoojaj 


ss  s 


(«panoj)doio 


80.21 
27.02 
26.52 

27.88 
25.60 
24.22 

•i 

1  i  i 

S    1 

1  1  1 

•  s 

§ 

s  »• 


•»«qo    I 

'pas   AOJig 

'  JO    0S«)a93J»e{  I 


|0   oSv^aariej  t 


■(•panod)doJO 


s 

:^ 

5 

S 

s 

s 

s 

s 

oo 

»- 

s 

o 

3 

3 

s 

3 

s 

6 

s 

CO 

3 

3 

o 

? 

Z 

3 

« 

s 

s 

3 

ss 

s 

^ 

s 

S 

S 

S3 

3 

f^ 

s 

3 

s 

3 

S 

09 

i 

i 

s 

i 

i 

§ 

§ 

§ 

i 

1 

1892.] 


PUBLIC  DOCUMENT— No.  33. 


179 


O 

4-3  ll>S.  DHcd  Bleed. 

X 

50  Ibc.Dis.BoncBlftck. 

Z 

»« 

Ow 

25  llw.Muri*t«ofn3tfe«k. 

? 

430  lb*.  Dis.  Bone  DUck. 

s 

s 

tt 

^2^  I  bs.Sul  ph«^t«  AmmonU 

* 

..50   lbft.Di6.BeneEI&cK. 

• 

u 

-1 
< 

s 

N 

25  lbs.Muria.t«of,ft,t*6h. 

H 

50  li36.Dis.Bon«BI«Lck. 

0) 

00 
•H 

10 

^2%  lb&Sul|>h*t«  AmmenU. 

•J 

30  IbS.Dis.  Bona  Black. 

tf) 

222«Llb6.  Sulphate  Amm^miA. 

>• 

■50    lb«.Df».BoneBlACk.. 

P 

h^ 

+ 

25   lbs.MuriAtc  (V>t&&K. 

1^ 

50   lb».Di«.BoM.B[ayck. 

H 

} 

pR 

«0 

'^Z  lbs. Dried  Sroorf. 

' 

56   ib».piV.BorieBrAek'.'' 

ca 

29  lb6.Nitfj.tc  of  Sodd.. 

50   IbSeDi^BoneBlAClc. 

- 

"29   lbs.NitrAtc  of  5oa*. 

So     lb6.DiS.Bon«.glAek\ 

? 

< 

O 

800  IbaB^rtiyArd  trlaMup«. 



Ill 

r©    lb*rOiirBen«lBr*ck 

> 

180  AGRICULTURAL  EXPERIMENT  STATION.  [Jaiu 


2.  Field  Experiment  with  Peominent  VAEiETiEfl  of 
Grasses,  to  study  Their  Composition  under  faiblt 
Corresponding  Conditions,  as  far  as  Soil  and 
Manure  are  oonoerned,  and  to  compare  Their 
EooNOMiOAL  Value  when  raised  by  Themselves 

AS   WELL  AS  in  CaSB   OF  MIXTURES    (1891). 

Fidd  B. 

This  field  occupies  an  area  of  one  and  seven-tentiis  acres, 
and  runs  from  north  to  south,  nearly  on  a  level.  The  soil 
consists  of  a  somewhat  sandy  loam  of  several  feet  in  depth. 
The  systematic  treatment  of  the  area  was  inaugurated  in 
1884,  when  the  present  subdivision  into  eleven  plats  was 
first  introduced.  The  plats  are  175  feet  long  and  33  feet 
wide  (5,775  square  feet,  or  two-fifteenths  of  an  acre),  of  a 
uniform  shape,  running  from  east  to  west,  with  a  space  of 
five  feet  between  adjoining  plats.  The  numbering  begins  at 
the  north  end  with  11,  and  closes  at  the  south  end  with  21. 
From  1884  to  1889  every  alternate  plat  received  annually 
the  same  kind  and  the  same  amount  of  fertilizer,  —  600  ponDds 
of  fine-ground  bone  and  200  pounds  of  muriate  of  potash 
per  acre.  Plats  11,  13,  15,  19  and  21  were  annually  ma- 
nured as  stated,  and  plats  12,  14,  16,  18  and  20  received  no 
manurial  matter  of  any  description  during  that  period  (1884 
to  1889).  The  space  of  five  feet  left  between  the  different 
succeeding  plats  has  been  kept  clean  from  any  growth  by  a 
constant  use  of  the  cultivator,  and  received  at  no  time  any 
kind  of  manure. 

The  details  of  the  work  carried  on  upon  Field  B  have 
been  thus  fitr  reported  from  year  to  year  in  our  annual 
reports.  The  chemical  analyses  of  the  crops  raised  upon 
this  field,  on  account  of  the  amount  of  work  involved,  have 
been  quite  frequently  published  in  later  bulletins  or  in 
annual  reports  of  the  succeeding  year. 

A  material  change  in  the  above-stated  management  of  the 
field  was  made  in  1889,  with  reference  to  the  previously  un- 
manured  plats,  12,  14,  16,  18  and  20;  they  were  subse- 
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qaently  annually  manured  in  exactly  the  same  manner  as  the 
remaining  plats,  receiving  per  acre  600  pounds  of  fine- 
ground  bone  and  200  pounds  of  muriate  of  potash.  The 
character  of  the  crops  raised  upon  the  various  plats  since 
1888  to  date  may  be  seen  from  the  following  tabular  state- 
ment:— 
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1891.  — Previous  to  the  year  1891  other  crops  than  grasses 
have  been  cultivated  upon  some  plats  at  times.  Of  late  none 
but  single  grasses  or  mixtures  of  reputed  grasses  have  been 
planted.  The  single  grasses  are  raised  as  in  previous  years 
in  rows  two  feet  apart;  grass  mixtures  are  seeded  down 
broadcast.  The  manure  in  case  of  single  grasses  is  applied 
by  hand  between  the  rows,  and  is  subsequently  slightly 
ploughed  in  by  means  of  a  cultivator ;  in  case  of  grass  mix- 
tures the  manure  is  applied  as  top  dressing  early  in  the 
spring.  In  both  cases  the  first  manure  is  applied  broadcast 
and  ploughed  under  before  seeding  down  the  grass. 

Plat  11,  Kentucky  blue-grass  {Poa  pratensis)^  sown 
Sept.  24,  1889,  in  rows.  The  grass  looked  well  in  the 
spring ;  the  growth  between  the  rows  was  removed  with  the 
cultivator  and  the  hoe,  to  secure  as  far  as  practicable  a  clean 
crop.  The  grass  began  to  bloom  June  5,  when  27  inches 
high ;  it  was  cut  when  the  seed  began  freely  to  set  (June  17 ) . 

Plat  12,  Kentucky  blue-grass  (Poa  prcUensia)^  sown 
Sept.  24,  1889.  The  grass  on  this  plat  showed  signs  of 
winter-killing.  The  crop  was  cut  June  17.  The  yield  of 
both  plats,  11  and  12,  amounted  to  260  pounds  of  hay  (975 
pounds  per  acre)  when  removed  to  the  bam.  This  plat  (12) 
was  ploughed  July  8,  1891,  the  sod  thoroughly  cut  up  with 
a  wheel  harrow,  properly  harrowed  and  seeded  down  Sept. 
18,  1891,  with  a  mixture  of  four  pounds  each  of  Kentucky 
blue-grass  and  red  top.  The  grass  was  well  above  ground 
Sept.  28,  1891. 

Plat  13,  English  rye-grass  (LoUum  perenne)  and  Italian 
rye-grass  (Lolium  Ilalicum)^  each  occupying  one-half  of  the 
plat.  Both  were  sown  in  rows  Sept.  29,  1890.  The  Italian 
rye-grass  was  in  better  condition  at  the  beginning  of  the 
spring  than  the  English  rye-grass.  The  latter  had  suffered 
in  a  considerable  degree  from  winter-killing.  The  winter- 
killed spots  were  re-seeded  at  an  early  date.  Both  grasses 
bloomed  fairly  June  18  ;  they  were  cut  June  24.  The  first 
cut  of  hay  amounted  to  one  hundred  pounds  in  each  case 
(1,500  pounds  per  acre).  The  second  cut  of  the  English 
rye-grass  yielded  120  pounds  (1,800  pounds  per  acre) 
August  18,  while  the  Italian  rye-grass  yielded  90  pounds 
(1,350  pounds  per  acre). 
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Plat  14,  a  mixture  of  English  rye-grass  and  of  red- top, 
equal  weights,  sown  broadcast  Sept.  29,  1890.  The  crop 
was  cut  June  24 ;  red  top  was  not  yet  in  bloom.  The  first 
crop  amounted  to  355  pounds  of  hay  (2,662  pounds  per 
acre) ;  the  second  cut,  August  31,  yielded  90  pounds  of  hay 
(675  pounds  per  acre). 

Plat  15,  herds  grass  (Phleum  prcUense)  and  red  top 
{Agrostis  vulgar  is)  y  sown  broadcast  April  23,  1890.  The 
crop  was  to  such  an  extent  infested  with  shepherd's  parse 
that  no  record  of  yield  was  kept.  The  growth  upon  the 
plat  was  mowed  whenever  the  weeds  showed  themselyes 
above  the  grasses,  to  ascertain  whether  a  repeated  catting 
during  the  first  season  will  free  the  plat  from  that  particular 
trouble. 

Plat  16,  Italian  rye-grass  and  red  top,  sown  broadcast 
April  23,  1890.  The  growth  upon  this  plat  suffered  from 
the  same  causes  as  the  preceding  plat,  —  namely,  from 
shepherd's  purse,  —  and  from  the  seeding  down  of  grasses 
during  spring  time.  The  seeding  down  of  grass  lands  in 
the  spring  is  known  to  be  an  objectionable  practice.  Our 
experiment  is  made  to  furnish  an  illustration  in  that  direc- 
tion, and  also  to  point  out  if  possible  some  remedies. 

Plat  17,  meadow  fescue  {Festuca praiensia) ^  sown  in  rows 
two  feet  apart,  Sept.  25,  1887.  The  crop  looked  healthy 
every  way  throughout  the  season.  It  was  in  bloom  June 
15,  when  38  inches  high.  The  first  cut,  June  16,  amounted 
to  450  pounds  of  hay  (3,375  pounds  per  acre)  ;  and  the 
second  cut,  September  1,  to  140  pounds  (1,050  pounds  per 
acre ) . 

Plat  18,  meadow  fescue,  sown  in  rows  two  feet  apart, 
Sept.  29,  1890.  The  grass  looked  healthy  and  vigorous 
during  the  entire  period  of  growth.  It  bloomed  June  20 
and  was  cut  June  25.  The  first  cut  yielded  190  pounds  of 
hay  (1,425  pounds  per  acre)  ;  and  the  second  cut,  Sep- 
tember 1,  yielded  170  pounds  (1,275  pounds  per  acre). 

Plat  19,  herds  grass  (^Phleum  pratense)^  sown  in  rows 
two  feet  apart,  Sept.  25,  1889.  The  growth  looked  well 
throughout  the  season ;  it  began  to  bloom  June  25  and  was 
cut  July  1.  The  hay  obtained  weighed  630  pounds  (4,725 
pounds  per  acre). 
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Plat  20,  mixture  of  herds  grass  and  red  top,  sown  broad- 
cast Sept.  29,  1890.  The  herds  grass  was  in  bloom  June 
30 ;  red  top  showed  no  flower  at  that  time.  The  crop  was 
cut  July  1,  and  yielded  430  pounds  of  hay  (3,225  pounds 
per  acre). 

Plat  21,  meadow  fescue  {Festuca  pratensia)  and  red  top 
(Agrostis  vulgaris)^  sown  broadcast  Sept.  29,  1890.  The 
growth  did  not  correspond  to  the  seeds  named.  The  first 
cut  yielded,  June  25,  650  pounds  of  hay  (4,875  pounds  per 
acre) .  The  plat  was  ploughed,  and  the  soil  after  thorough 
mechanical  preparation  was  re-seeded  September  18  with  a 
mixture  of  four  pounds  of  meadow  fescue  and  four  pounds 
of  red  top. 

From  the  previous  statements  it  will  be  seen  that  our 
present  observation  upon  this  field  is  confined  to  the  follow- 
ing grasses  and  grass  mixtures :  — 

Kentucky  blue-grass. 

English  rye-grass. 

Italian  rye-grass. 

Red  top. 

Herds  grass. 

Meadow  fescue. 

Kentucky  blue-grass  and  red  top. 

English  rye-grass  and  red  top. 

Italian  rye-grass  and  red  top. 

Red  top  and  herds  grass. 

Herds  grass  and  meadow  fescue. 
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3.    Experiments  with  Field  and  Oabden  Chops  (1891). 

Field  O. 

The  area  occupied  by  this  piece  of  land  is  328  feet  long 
and  183  feet  wide  (60,024  square  feet) .  The  field  is  divided 
into  two  parts,  running  from  west  to  east,  making  thus  a 
north  and  south  division,  each  328  feet  long  and  90  feet 
wide,  with  three  feet  of  unoccupied  space  between  them. 
The  soil  consists  of  a  good  light  loam,  several  feet  in  thick- 
ness. The  manure  annually  applied  during  preceding  years 
(1884-90)  to  the  entire  area  consisted  of  600  pounds  of  fine- 
ground  bone  and  200  pounds  of  muriate  of  potash  per  acre. 
The  north  division  had  been  used  for  years  for  the  raising  of 
miscellaneous  farm  and  garden  crops,  for  the  purpose  of 
studying  their  adaptation  to  our  clime.  Upon  the  south 
division  during  the  same  period  grain  and  leguminous  crops 
were  raised  alternately,  to  serve  as  fodder. 

1891.  —  Both  divisions  were  ploughed  during  the  pre- 
ceding autumn,  and  again  in  the  spring.  The  north  divi- 
sion was  manured  at  an  early  date  with  bone  and  potash, 
as  in  preceding  years,  —  600  pounds  of  fine-ground  bone 
and  200  pounds  of  muriate  of  potash  per  acre.  The  fertil- 
izer was  applied  broadcast,  and  subsequently  ploughed  in 
before  harrowing  and  seeding. 

The  south  division  was  subdivided  into  five  plats  of  a  uni- 
form size  and  shape,  with  an  unoccupied  and  unmanured 
space  of  from  four  to  five  feet  between  adjoining  plats. 
Each  plat  running  across  the  south  division  from  north  to 
south  covered  an  area  of  sixty-two  by  eighty-eight  feet. 
Each  plat  received  a  separate  distinct  mixture  of  fertilizing 
substances,  to  test  the  effect  on  the  quality  and  quantity  of 
different  kinds  of  garden  crops. 

2.     Nofih  Division  J  Field  and  Forage  Crops. 

The  field  was  prepared  and  manured  as  above  stated,  and 
served  as  in  preceding  years  for  the  cultivation  of  a  variety 
of  field  crops.  The  work  was  instituted  for  the  purpose  of 
studying  the  acclimatization   of  a  series  of  more  or  less 
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reputed  farm  plants  new  to  our  section  of  the  country,  and 
also  to  serve  as  an  object  lesson  to  our  visitors,  regarding 
their  general  characteristics.  The  benefit  derived  from  this 
practical  illustration  of  our  possibilities  in  the  choice  of  valu- 
able additions  to  our  field  crops  has  been  so  manifest  during 
preceding  years  that  it  will  receive  increased  attention  on 
our  part  in  the  future.  Some  of  the  plants  here  cultivated 
during  previous  seasons  have  already  been  introduced  into 
our  farm  industry  on  a  sufficiently  extensive  scale  to  enable 
us  to  form  a  decided  opinion  regarding  their  special  local 
economical  value.  Foremost  among  them  are  some  fodder 
crops,  Southern  cow-pea,  serradella,  some  vetches,  and  black 
and  white  soja  bean.  Successful  feeding  experiments  with 
green  vetch  and  oats  and  with  green  soja  bean,  as  well  as 
with  a  mixed  ensUage  of  soja  bean  and  green  fodder  com, 
have  been  already  noted  in  our  preceding  report  (eighth). 
The  satisfietctory  results  of  preceding  years  were  fully  con- 
firmed during  the  late  summer  season.  A  detailed  descrip- 
tion of  this  experiment  may  be  found  in  this  report,  under 
the  heading,  '^Sunmier  Feeding  Experiment  witJi  Milch 
Cows,"  page  59. 

Statement  of  crops  raised  upon  the  north  division  of 
Field  C:  — 

White  soja  bean  {8oja  hispida),  four  rows.  The  seed 
was  raised  upon  the  station  grounds  in  1890.  It  was  sown 
in  rows  three  feet  and  three  inches  apart,  May  18;  the 
young  plants  appeared  above  ground  May  30,  and  began  to 
bloom  during  the  middle  of  July.  The  lower  leaves  began 
to  dry  up  September  4.  The  crop  was  pulled  to  collect  the 
seed  September  25. 

Black  soja  bean,  four  rows.  This  variety  is  of  a  lighter- 
green  color,  and  seems  to  be  somewhat  more  vigorous  than 
the  former.  It  is  still  green  when  the  white  variety  has 
turned  yellow.  We  have  raised  for  several  years,  success- 
fully, large  crops  of  both  varieties  of  soja  bean,  and  con- 
sider them  for  our  locality  a  most  valuable  addition  to  our 
forage  crops. 

Serradella  (Omithopus  scUivus),  eight  rows,  three  feet 
three  inches  apart.  Sown  May  14 ;  began  to  bloom  July 
20 ;  appeared  somewhat  affected  by  blight  September  3,  bat 
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recovered  from  this  trouble  towards  the  close  of  September, 
and  was  in  a  healthy  condition  by  October  6.  The  crop 
was  light,  compared  with  results  of  previous  years;  it 
resisted  cold  spells  to  an  exceptional  degree,  being  still 
green  October  23.  The  serradella  has  furnished  us  in  pre- 
vious years  an  exceptionally  valuable  green  fodder,  at  the 
rate  of  from  ten  to  eleven  tons  of  green  feed  per  acre. 

Bokhara  clover  (Melihtus  alba) ,  four  rows,  three  feet  three 
inches  apart.  Sown  May  23,  and  had  reached  a  height  of 
over  thi'ee  feet  June  16,  when  it  was  cut,  not  yet  in  bloom. 
The  second  growth  was  much  lighter  than  the  first,  and  was 
blooming  August  7.  The  plants  were  not  afiected  by  frost 
October  13.  The  Bokhara  clover  furnishes  a  luxuriant 
growth,  and  has  a  pleasant  aromatic  odor.  It  deserves  a 
trial  as  ensilage,  when  cut  before  blooming. 

Spring  vetch  (  Vicia  saliva) ,  four  rows,  three  feet  three 
inches  apart.  The  seed  was  sown  May  14.  The  young 
plants  appeared  above  ground  May  23,  and  began  to  bloom 
July  2.  The  crop  was  cut  when  beginning  to  dry,  August 
17.  This  plant  has  a  well-established  reputation  as  an 
excellent  fodder  crop  for  dairy  purposes.  We  have  for  sev- 
eral years  raised,  very  satisfactorily,  a  mixed  crop  of  vetch 
and  oats,  to  serve  as  green  fodder  for  our  cows.  The  yield 
is  liberal,  and  makes  a  good  hay  when  properly  dried. 

Winter  vetch,  four  rows.  This  variety  proved  to  be 
somewhat  later  in  blooming,  otherwise  it  showed  no  particu- 
lar difference  from  the  former. 

Kidney  vetch,  four  rows,  two  feet  apart.  The  seed  was 
sown  May  14 ;  the  young  plants  were  noticed  above  ground 
May  23.  The  growth  was  very  slow,  the  plants  measuring 
only  three  inches  in  height  September  19.  They  failed  to 
develop  blossoms. 

Sainfoin  (Onobrychis  saliva)^  four  rows,  three  feet  three 
inches  apart.  Sown  May  23,  1890;  began  blooming  May 
25.  The  growth  was  twenty  inches  high  and  almost  through 
blooming  when  cut,  July  17.  The  second  crop  was  light. 
Frosts  during  October  did  not  affect  the  foliage.  Several 
years'  trial  shows  that  the  growth  is  frequently  seriously 
winter-killed. 

Yellow  trefoil,  four  rows,  three  feet  three  inches  apart. 
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Sown  May  14;  was  up  May  27.  The  growth  was  very 
slow,  being  about  four  inches  high  September  19.  The  first 
blossoms  appeared  sparingly  October  6.  The  plants  with- 
stood less  successfiilly  the  October  frosts,  as  compared  with 
some  of  the  previously  described  crops. 

Yellow  lupine  (Lupinus  lutens)^  four  rows,  three  feet 
three  inches  apart.  Sown  May  15 ;  came  up  May  25.  The 
plants  were  ten  inches  high  July  14 ;  began  blooming  when 
sixteen  inches  high,  July  20.  They  reached  the  height  of 
two  feet  September  18,  when  an  abundance  of  seed-pods 
were  formed. 

White  lupine  {lAipinus  a1ha)j  four  rows,  three  feet  three 
inches  apart.  Sown  May  15 ;  came  up  May  23 ;  began  to 
bloom  July  4,  when  twenty-eight  inches  high.  The  plants 
were  thirty-eight  inches  high  July  21,  and  still  continued 
to  grow.  This  crop  when  in  its  succulent  state  (July)  has 
served  in  preceding  years  in  a  superior  degree  as  efficient 
green  manure  for  winter  crops  and  exhausted  grass  lands. 

Forest  pea  {Lathyrus  sylvestris)^  four  rows,  two  feet  six 
inches  apart.  Sown  May  15 ;  the  plants  came  up  sparingly 
June  10.  The  growth  was  very  slow,  being  only  four  inches 
high  September  19.  Frosts  did  not  affect  it  as  late  as 
October  13.  This  plant  is  new  as  a  forage  crop  in  Grermany 
and  England.  Our  seed  was  imported  from  the  latter  place, 
and  not  the  best  kind.  As  it  is  a  bi^nial  plant,  another 
year  is  needed  to  form  an  opinion  regarding  its  economical 
value. 

Common  buckwheat  {Fagopyrum  e9culentum)  ^  four  rows, 
two  feet  apart.  Sown  May  14.  It  began  to  bloom  June 
20,  and  was  cut  for  fodder  when  the  seeds  began  to  set, 
July  27. 

Japanese  buckwheat,  four  rows,  two  feet  apart.  Sown 
May  14 ;  blossomed  June  23,  and  was  cut  for  fodder,  like 
the  former  variety,  July  27.  The  plants  are  somewhat 
more  hardy  than  the  common  buckwheat. 

Silver-hull  buckwheat;  four  rows.  Sown  May  14; 
bloomed  June  20,  and  showed  a  liberal  formation  of  seed- 
pods  July  27,  when  the  crop  was  cut.  A  second  lot, 
seeded  down  June  25,  began  to  bloom  July  21,  and  had 
finished  blossoming  August  26.    In  regard  to  the  weight  of 
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the  crop  hanrested,  the  buckwheats  ranked  in  this  order : 
silver-hully  Japanese,  common  variety. 

Stachys  tubers  (Stocky 8  affinis)^  little  tubers  sent  on  by 
the  Department  of  Agriculture  in  Washington,  were  planted 
(one  row)  April  21.  They  came  up  May  1 ;  had  reached  a 
growth  of  nine  and  one-half  inches  September  19,  when 
suckers  came  out.  Frost  did  not  affect  the  foliage  before 
October  28.  The  tubers  were  left  in  the  ground  for  obser- 
vations during  the  coming  year.  The  tubers  are  considered 
a  substitute  for  potatoes  in  the  south  of  France. 

Chinese  potato  bulblets,  sent  on  for  trial  as  a  potato 
substitute  by  the  United  States  Department  of  Agriculture. 
They  were  planted  April  21,  two  feet  apart  in  the  row; 
came  up  May  30,  and  were  from  two  to  three  inches  high 
July  14.  The  plants  send  out  runners  from  eighteen  to 
twenty  inches  in  length.  Leaves  suffered  from  frost  October 
1.  The  bulblets  were  left  in  the  ground  for  observations 
during  the  coming  year. 

Prickly  comfrey  {Symphytum  officinale)^  one  row.  The 
roots  for  planting  were  kindly  presented  by  Col.  J.  D.  W. 
French,  and  were  put  in  the  ground  Oct.  11,  1890,  two 
feet  apart  in  the  row.  They  produced  a  luxuriant  growth 
during  the  late  spring;  began  to  blossom  June  5,  and 
reached  a  height  of  twenty  inches,  with  numerous  highly 
foliaoeous  branches.  The  blossoms  were  removed,  to  pre- 
vent a  seeding  out.  The  plants  kept  green  until  the  middle 
of  October. 

English  rye-grass  {Lolium  perenne)^  three  rows.  This 
variety  of  grass  has  been  raised  for  a  number  of  years  on 
various  fields  of  the  station  farm,  to  ascertain  its  degree  of 
resistance  to  the  influence  of  our  winter  climate.  After 
repeated  trials,  it  is  safe  to  say  that  it  is  in  an  exceptional 
degree  liable  to  winter-killing  in  our  locality.  One-half  of 
the  field  was  winter-killed  during  the  previous  winter. 

Campbell's  spring  wheat,  three  rows,  two  feet  apart. 
Sown  May  4 ;  appeared  above  ground  May  22,  and  was  ripe 
for  cutting  August  22.     It  made  a  rather  light  growth. 

Winter  wheat,  twelve  varieties,  sent  on  from  London, 
Eng.  (Nos.  1-12  below).  Each  variety  occupied  five  feet 
in  the  row,  with  one  foot  of  space  between  them.     They 
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were  sown  Sept.  30,  1890.  In  connection  witii  the  English 
samples  were  sown  two  samples  of  winter  wheat  sent  on  by 
the  United  States  Department  of  Agricultore  (Nos.  13  and 
14).  Names  of  varieties :  1.  Carter's  Millers' Delight ;  2. 
Carter's  Stand  Up ;  3.  Carter's  Earliest  of  All ;  4.  Carter's 
Anglo-Canadian ;  5.  Carter's  Pride  of  the  Market ;  6.  Car- 
ter's Pearl ;  7.  Carter's  Bird  Proof;  8.  Carter's  Prince  of 
Wales;  9.  Carter's  Queen;  10.  Carter's  Hundred  Fold; 
11.  Carter's  Flour  Ball ;  12.  Carter's  Holborn  Wonder;  13. 
Hybride  Dattel;  14.  Hybride  Lamed.  No.  4  was  badly 
winter-killed;  Nos.  8,  9,  10  and  11  suffered  somewhat  less 
from  winter-killing ;  Nos.  1  and  2  were  both  in  good  condi- 
tion. Most  of  the  varieties  began  to  blossom  June  21. 
Nos.  1  and  3  matured  first.  They  were  cut  July  21.  Nos. 
2,  5,  7,  8  and  14  were  cut  August  5,  Nos.  6  and  11  were 
cut  August  8,  and  Nos.  4  and  13  were  cut  August  12.  Our 
last  year's  experience  with  winter  wheat  has  been  discour- 
aging, on  account  of  serious  damage  by  frost  in  all  parts  of 
the  field. 

Kansas  king  com,  one  row.  Sown  with  seed  sent  on  for 
trial  May  20.  It  was  above  ground  May  30,  reached  nine 
feet  in  height  September  19,  and  was  killed  by  frost  October 
13,  without  being  matured. 

Jerusalem  com,  one  row,  on  trial.  Sown  May  20 ;  ap- 
peared above  ground  May  30;  was  five  inches  high  July 
14 ;  blossomed  September  19,  when  sixty-two  inches  high, 
and  was  killed  by  frost  October  13,  when  still  immature. 

Sugar  beets,  five  European  varieties.  The  seeds  were 
received  from  the  United  States  Department  of  Agricultare 
for  trial.  Five  rows  of  each  variety  were  planted  May  20. 
The  young  plants  were  above  ground  May  27 ;  they  were 
thinned  out  (from  six  to  eight  inches  apart)  June  22.  The 
crop  looked  well  until  the  beginning  of  September,  when  a 
brown  fungous  growth  appeared  on  the  leaves.  The  roots 
were  harvested  October  19.     They  yielded  as  follows :  — 


Florimond  Desprez's  Richest, 710 

Bolteau  Desprez^s  Richest, 690 

Dippers  Kleinwanzleben, 600 

Dippe's  Vilmorin, 620 

Simon  Le  Grand's  White  Improyed, /M 
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Analysis  of  Sugar  Beet  Boots,  raised  1 

89L 

VARIETY. 

Dat«  of 
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Florimond  Deeprez's  Ricbeat,  . 

Deo.  8, 

506.06 

85.87 

18*0. 

14.3 

13.35 

Bnltaaii  Detprez's  RlohMt, 

Dec.  2, 

408.10 

84.54 

iro. 

14.4 

13.06 

Dippe'0  KleinwaDzleben,  . 

Dec.  2. 

463.52 

83.50 

lO-O. 

15.2 

1">.88 

Dippe's  VilmoriD,       .... 

Dec.  1. 

522.00 

83.75 

10.5'C. 

15.6 

1J.54 

Simon  Le  Grmnd't  White  Improyed, 

Deo.  8, 

435.22 

81.40 

20- C. 

16.8 

15.67 

2.     South  Division^  Garden  Crops/ 

This  part  of  Field  C,  328  feet  long  and  88  feet  wide 
(28,864  square  feet),  was  subdivided  as  above  stated  during 
the  spring  of  1891  into  five  plats  of  a  uniform  size  and  shape 
(88  feet  by  62  feet,  one-eighth  of  an  acre),  running  from 
north  to  south  across  the  main  field.  These  were  separated 
from  each  other  by  an  unmanured  space  of  from  four  to  five 
feet  in  width.  The  soil  was  several  feet  deep,  and  consisted 
of  a  rather  light  loam  in  a  good  state  of  cultivation  as  fjir  as 
its  mechanical  condition  is  concerned.  No  other  nuiiuirial 
matter  but  fine-ground  bone  and  muriate  of  potusli,  ()00 
pounds  of  the  former  and  200  pounds  of  the  latter  })or  a(  re, 
was  used  before  1891.  The  field  slopes  very  gently  from 
west  to  east.  The  plats  were  numbered  1,  2,  3,  4,  5, 
beginning  on  the  east  end  of  the  field.  Each  i)lat  rocoivod, 
spring  of  1891,  a  manurial  mixture  of  its  own  as  fertilizer. 
The  difference  of  the  fertilizers  applied  consisted  essentia. -ly 
in  the  circumstance  that  nitrogen  and  potash  were  used  in 
several  of  them  in  different  forms.  All  plats  received 
practically  the  same  quantity  of  nitrogen,  potash  and  i)hos- 
phoric  acid,  and  every  one  of  them  received  its  phosphoric 
acid  addition  in  the  same  form,  namely,  dissolved  l)one-black. 
Some  plats  received  their  nitrogen  supply  in  the  fonn  of  organic 
animal  matter,  dried  blood ;  others  received  their  nitrogen 
in  the  form  of  sodium  nitrate.  Chili  saltpetre  ;  others  in  the 
form   of  anmionium  sulphate.      Some  plats  received   their 
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potash  in  the  form  of  muriate  of  potash  and  others  in  the 
form  of  the  highest  grade  of  potassium  sulphate  (in  our 
market  95  per  cent,  purity).  The  subsequent  tabular  state- 
ment shows  the  quantities  of  the  manurial  substances  applied 
to  different  plats :  — 


"  75  pounds  dried  blood. 
Flat  1,    .        .        .  ^  30  pounds  muriate  of  potash. 

<40  pounds  dissolved  bone-black. 


/'^T  pounds  nitrate  of  soda. 
Plat  2,    .        .        .   <  80  pounds  muriate  of  potash. 

C4O  pounds  dissolved  bone-black. 

^SS  pounds  sulphate  of  ammonia. 
Plat  3,    .        .        .  <  30  pounds  muriate  of  potash. 

C40  pounds  dissolved  bone-black. 

/'  47  pounds  nitrate  of  soda. 
Plat  4,    .        .        .  ^  30  pounds  high-grade  sulphate  of  potash. 
C40  pounds  dissolved  bone-black. 

(  38  pounds  sulphate  of  ammonia. 
Plat  5,    .        .        .   ^  30  pounds  high-grade  sulphate  of  potash. 
v40  pounds  dissolved  bone-black. 


Per  acre:  Phosphoric  acid, 50.4 

Nitrogen, 60.0 

Potassium  oxide, 120.0 

The  different  fertilizers  were  applied  broadcast,  and  sub- 
sequently slightly  ploughed  under  in  all  cases  on  the  same  day 
(April  22,  1891).  All  plats  were  planted  in  the  same  order 
with  the  same  kind  of  garden  crops  (eight) .  Every  plat  waii 
either  planted  with  young  plants  or  was  sown  with  the  seed, 
as  circumstances  dictated,  each  kind  on  the  same  day  and  in 
the  same  manner.  The  young  plants  used  for  the  experi- 
ment were  raised  under  corresponding  conditions  fi-om  seed 
in  the  hot-bed.  The  seeds  used  were  in  several  cases  sent 
on  for  trial.  The  different  kinds  of  garden  crops  were 
arranged  in  the  following  order,  beginning  on  the  east  side 
of  each  plat :  — 


1892.] 


PUBLIC  DOCUMENT  — No.  33. 


195 


Lettuce,  White  Tennis  Ball,  one  row. 

Spinach,  Long  Standing  and  Bloomingdale,  one  row  each. 

Beets,  Egyptian  and  Dewings,  one  row  each,  or  two  of  a  kind. 

Celery,  White  Plume,  one  row. 

Kohlrabi,  two  rows. 

Cabbage,  Red  Dutch  and  several  white  varieties,  three  rows  in  all. 

Tomatoes,  Boston  Market,  two  rows. 

Potatoes,  Beauty  of  Hebron,  five  rows. 

Spinach,  beets  and  potatoes  were  raised  from  seeds  upon 
the  different  plats.  Lettuce,  celery,  kohlrabi,  cabbage  and 
tomatoes  were  sown  in  a  hot-bed  and  subsequently  trans- 
ferred when  of  suitable  size,  each  kind  for  all  plats  on  the 
same  day,  as  will  be  found  farther  on.  All  crops  were  kept 
clean  during  the  growing  season  by  a  timely  use  of  the  culti- 
vator and  the  hoe. 

Lettuce,  White  Tennis  Ball,  set  out  May  1.  The  growth 
was  in  the  beginning  slow,  on  account  of  cold  and  dry 
weather,  but  subsequently  recovered  rapidly  and  produced 
a  good  yield,  judging  from  the  general  appearance  of  the 
crop.  Plats  4  and  5  produced  the  best  results,  Plat  2  came 
next  and  plats  1  and  3  last. 

Spinach,  sown  May  1.  Bloomingdale  grew  more  rapidly 
than  Long  Standing.  Plats  4  and  5  gave  best  results,  Plat 
2  next  and  plats  1  and  3  last. 

Beets,  Dewings  and  Egyptian,  each  one  row,  sown  May 
21.  The  young  plants  appeared  above  ground  June  1 ;  they 
were  thinned  out  July  11  and  harvested  October  17,  with  the 
following  results.  Plat  4  leading :  — 


« 

Plats. 

Dewings. 

Egyptian. 

Total. 

Poands. 

Pounds. 

Pounds. 

Platl, 

225 

140 

365 

Plat  2, 

240 

165 

395 

Plats 

240 

180 

420 

Plat  4, 

246 

240 

485 

Plat5 

220 

190 

410 
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Celery,  White  Plume,  one  row,  set  out  June  1.  The 
plants  were  banked  August  20 ;  they  were  taken  out  October 
28.     Plats  4  and  5  showed  best  and  plats  2  and  3  worst. 

Kohlrabi,  two  rows,  planted  with  young  plants  from  the 
hot-bed  May  18  ;  they  were  harvested  July  16,  with  the  fol- 
lowins^  results :  — 

PoQIUlf. 

Platl, 105 

Plat  2, 120 

Plats, 115 

Plat  4, 145 

Plat  5, 152 

Cabbage,  Red  Dutch  in  all  plats,  varieties  of  other  kinds 
only  here  and  there  in  different  plats.  Judging  from  the 
general  appearance  of  the  crop,  it  seemed  that  plats  1,  2 
and  3  were  leading.  On  the  whole  the  yield  was  quite 
satisfactory.  No  weights  were  taken,  on  account  of  the 
different  varieties  in  the  plats. 

Tomatoes,  Boston  Market,  two  rows,  set  out  May  30. 
Plats  2  and  3  showed  the  poorest  development  of  the  plants ; 
they  had  the  first  few  ripened  tomatoes  August  5.  The  fol- 
lowing weights  of  ripe  and  healthy  tomatoes  were  collected 
from  different  plats  during  the  season  :  — 


Plats. 

DATE. 

1 

s 

1 

S                   4 

» 

August       25, 
August        31, 
September    8, 
September  17, 

roandc 
67.0 

65.0 

67.0 

99.5 

Pounds. 
44.0 

11.5 

80.5 
65.0 

Founds. 
92.5 

63.0 

95.0 
84.0 

Pounds. 
124.0 

211.0 

211.0 
101.5 

Pornds. 
118.0 

257.0 

168.0 

98.0 

Total, 

298.5 

150.0 

834.5 

647.5 

641.0 

Potatoes,  Beauty  of  Hebron,  five  rows,  were  planted  in 
each  i)lat  May  1.  The  rows  were  three  feet  three  inches 
apart  and  the  hills  two  feet  apart  in  the  row.  The  young 
plants  appeared  above   ground  quite   uniformly   May   21. 
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The  vines  in  all  plats  looked  healthy  throughout  the  season ; 
they  began  to  turn  yellow  first  on  Plat  2.  The  potatoes  on 
all  plats  were  harvested  August  11  and  12,  when  the  leaves 
were  dead  but  the  stems  still  green.  They  were  smooth 
and  free  from  scab.  The  different  plats  yielded  the  follow- 
ing weights  of  large,  marketable  potatoes  and  of  small 
potatoes :  — 


PLATS. 

LuiePotatom. 

Snull  PoUtoet. 

TotaL 

Poanda. 

Pounds. 

Foonds. 

Platl, 

540 

130 

670 

Plat  2 

550 

110 

660 

Plata 

660 

90 

750 

Plat  4, 

670 

110 

780 

Plats, 

620 

115 

735 

3,040 

555 

8,595 

Thi^  experiment  will  be  continued  during  the  coming 
season  with  the  same  crops  and  with  the  same  mixtures  of 
fertilizing  ingredients,  making  such  alterations  as  the  ex- 
perience of  the  past  season  suggests.  The  results  of  the 
first  year  are  above  presented  without  any  further  comment. 

A  critical  discussion  of  the  results  is  deferred  to  a  later 
period  in  our  investigation,  when  the  experience  of  several 
years  will  furnish  a  safer  basis  for  deduction. 
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4.      EXFEBIHENTS  WITH   StOWEIX'S   EVEBaBEEN   SWEET 

Corn  fob  Ensilage  (1891). 
Fidd  D. 

The  area  occupied  by  this  field  is  328  feet  long  and  70 
feet  wide  (22,960  square  feet,  or  .5?  of  an  acre).  It  runs 
parallel  with  Field  C  from  east  to  west,  and  is  separated 
from  the  latter  by  an  unmanured  strip  of  grass  land  20  feet 
wide.  The  land  has  served  in  previous  years  for  varioas 
field  and  garden  crops,  and  was  manured  annually  for 
several  years  back  with  600  pounds  of  fine-ground  bone  and 
200  pounds  of  muriate  of  potash  per  acre.  The  soil  consists 
of  a  light  loam,  is  fS&irly  uniform  and  several  feet  in  deptii. 
It  was  ploughed  during  the  autumn  of  1890  and  reploughed 
April  17,  1891.  The  same  amount  of  fine-ground  bone  and 
muriate  of  potash  as  in  preceding  years  was  applied  broad- 
cast April  24  (315  pounds  of  the  former  and  105  pounds  of 
the  latter). 

The  entire  field  was  planted  May  2  with  Stowell's  Ever- 
green sweet  com ;  the  seed  did  not  come  up  very  satis&o- 
torily. 

New  seed  corn  was  planted  May  25  with  good  success ; 
yet  the  crop  remained  late  throughout  the  season..  The 
crop  with  ears  well  developed,  kernels  in  the  milk,  was  cut 
for  ensilage  September  10.  The  total  yield  amounted  to 
17,800  pounds,  or  16.9  tons  per  acre. 

The  whole  plant  was  cut  into  pieces  of  from  one  to  two 
inches  in  length,  and  without  delay  carefully  packed  into  a 
silo  in  a  way  similar  to  that  described  in  previous  reports. 
The  ensilage  is  designed  to  serve  during  the  present  winter 
season  in  feeding  experiments,  to  compare  its  merits  with 
ensilage  prepared  from  a  dent  com  variety,  Pride  of  the 
North,  raised  under  similar  conditions  and  of  a  correspond- 
ing state  of  maturity. 
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Field  E. 

This  field  was  divided  during  the  past  year  into  two  parts. 
The  larger  part  was  manured  and  planted  in  the  same  manner 
as  Field  D,  with  StowelPs  Evergreen.  The  remainder  was 
sown  with  several  species  of  medicinal  plants  sent  on  for 
trial  by  the  United  States  Department  of  Agriculture.  The 
com  proved  a  success,  and  after  being  fiilly  matured  was 
cut.  The  ripe  air-dry  ears  were  subsequently  collected ; 
they  weighed  729  pounds.  The  air-dry  stover  (2,520  pounds) 
served  for  a  comparative  feeding  experiment  with  milch 
cows. 

The  majority  of  the  seeds  of  the  medicinal  plants  proved 
a  failure.  Opium  poppy  (P.  somnifera)^  Russian  rhubarb 
(Rheum  officinale)  and  castor  bean  (Bicinus  communis) 
did  well. 

Fodder  Com  (StowdVs  Evergreen)^  Station^  Field  D. 
{Cut  Sept.  10, 1891.) 

Per  Cent. 

Moisture  at  100°  C. 83,91 

Dry  matter 16.09 

100.00 
Analysis  of  Dry  Matter, 

Crude  ash 6.73 

cellulose, 26.03 

"       fat, 8.26 

"    '  protein  (nitrogenous  matter), 8.09 

Non-nitrogenous  extract  matter, 55.89 

100.00 
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5.  Experiments  to  study  the  Economy  of  using  Dif- 
ferent Commercial  Sources  of  Phosphoric  Acid 
for  Manurial  Purposes  in  Farm  Practice. 

Field  F. 

The  field  selected  for  this  purpose  is  300  feet  long  and 
137  feet  wide,  i-unning  on  a  level  from  east  to  west.  Pre- 
vious to  18^7  it  was  used  as  a  meadow,  which  was  well 
worn  out  at  that  time,  yielding  but  a  scanty  crop  of  Eng- 
lish hay.  Purmg  the  autumn  of  1887  the  sod  was  turned 
und<T,  and  left  in  that  state  over  'Winter.  It  was  decided  to 
prepare  the  field  for  special  experiments  with  phosphoric 
acid  by  a  systematic  exhaustion  of  its  inherent  resources  of 
plant  food.  For  this  reason  no  manurial  matter  of  any  de- 
scription was  api)lied  during  the  years  1887,  1888  and  1889. 

The  soil,  a  fair  sandy  loam,  was  carefully  prepared  eveiy 
year  by  ploughing  during  the  fall  and  in  the  spring,  to 
improve  its  mechanical  condition  to  the  full  extent  of  exist- 
ing circumstances.  During  the  same  period  a  crop  was 
raised  every  year.  These  crops  were  selected,  as  far  as 
practicable,  with  a  view  to  exhaust  the  supply  of  phosphoric 
acid  in  particular.  Com,  Hungarian  grass  and  leguminous 
crops  (cow-pea,  vetch  and  serradella),  followed  each  other 
in  the  order  stated. 

1890,  — The  land  had  been  ploughed  during  the  preceding 
iiill,  and  again  April  19,  1890.  The  field  was  sulxiivided 
subsequently  into  five  plats  of  definite  size,  each  running 
from  east  to  west.  These  plats  were  separated  from  each 
other  by  a  space  eight  feet  wide. 

The  plats  and  spaces  between  them  were  ploughed  and 
harrowed  alike.  The  plats  were  fertilized  at  stated  times ; 
the  spaces  which  separated  them  received  at  no  time  any 
kind  of  manurial  matter. 

The  manurial  material  applied  to  each  of  these  five  plats 
contained,  in  every  instance,  the  same  fonn  and  the  same 
quantity  of  potassium  and  of  nitrogen,  while  the  ^phosphoric 
acid  was  furnished  in  each  case  in  the  form  of  a  difierent  com- 
mercial phosphoric-acid-containing  article;  namely,  phos- 
phatic  slag,  Mona  guano,  apatite,  South  Carolina  phosphate 
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(floats),  'and  dissolved  bone-blaclc.  The  market  cost  of 
each  of  these  articles  controlled  the  quantity  applied,  for 
each  plat  received  the  same  money  value,  in  its  pailicular 
kind  of  phosphate. 

Cost  per  Ton. 

Phosphatic  slag, f  15  00 

Mona  guano  (West  Indies), 15  00 

Ground  apatite  (Canada), 6  25 

Soutli  Carolina  phosphate  (floats), 15  00 

Dissolved  bone-black, 25  00 


Analyses  of  Phosphates  used. 

[I.  Fhosphatlc  Blafj ;  II.  Mona  guano ;  III.  Apatite ;  IV.  Sooth  Carolina  phos- 
phate (floats) ;  V.  Dissolved  bone-black.] 


] 

[»KR  Cent. 

I. 

II. 

III. 

IV. 

V. 

Moisture  at  100°  C,  . 

0.47 

12.52 

0.09 

0.39 

15.96 

Ash, 

- 

75.99 

- 

- 

61.46 

Calcium  oxide,  .... 

46.47 

37.49 

- 

46.76 

- 

Magnesium  oxide,      . 

5.05 

- 

- 

- 

- 

Ferric  and  aluminic  oxides, 

14.35 

- 

5.78 

- 

Total  phosphoric  acid. 

19.04 

21.88 

36.08 

27.57 

15.82 

Soluble  phosphoric  acid,    . 

- 

0.00 

- 

0.00 

12.65 

Reverted  phosphoric  acid, . 

- 

7.55 

- 

4.27 

2.52 

Insoluble  phosphoric  acid. 

- 

14.33 

- 

23.30 

0.65 

Insoluble  matter, 

4.39 

2.45 

9.55 

9.04 

6.26 

The  following  fertilizers  were  applied  to  the  different  plats 
AprlllT,  1890:  — 

r  127  pounds  of  crround  phosphatic  slaff. 
Plat  I.    (south   s.dc).  6,494  \  ,3  ^^^^  „f  ^^^^^  J^^ 

square  feet,        .        .        .  |^  -g  pounds  of  potash-magnesia  sulphate. 

128  pounds  of  ground  Mona  guano. 
43 i  pounds  of  nitrate  of  soda.  * 

pounds  of  potash-magnesia  sulphate. 


Plat  II.,  6,565  square  feet. 


ri2,« 

:.     .]43j 
V    (59 
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'  904  pounds  of  ground  apatite. 
Flat  TTI.,  6,696  aqsaro  feet,  .  •{  44  pounds  of  nitrate  of  soda. 

^59  pounds  of  potash-magnesia  sulphate. 

131  pounds  of  South  Carolina  phosphate. 
Plat  IV.,  6,707  square  feet,  .  •{  44}  pounds  of  nitrate  of  soda. 

^  60  pounds  of  potash-magnesia  sulphate. 


■li 


'  78  pounds  of  dissolved  bone-black. 
Flat  v.,  6,778  square  feet,     .  -{  45  pounds  of  nitrate  of  soda. 

,  61  pounds  of  potash-magnesia  sulphate. 


The  phospbatic  slag,  Mona  guano  and  South  Carolina 
floats  were  applied  at  the  rate  of  850  pounds  per  acre,  apa- 
tite at  the  rate  of  2,000  pounds  per  acre ;  dissolved  bone- 
black  at  the  rate  of  500  pounds  per  acre.  These  figures 
represent  approximately  the  equal  local  cash  values  of  the* 
different  sources  of  phosphoric  acid  applied.  Nitrate  of 
soda  corresponds  in  all  cases  to  an  application  of  290  pounds 
per  acre,  and  the  potash-magnesia  sulphate  to  that  of  390 
pounds  i>er  acre. 

The  field  was  planted  with  potatoes,  Beauty  of  Hebron ; 
the  large-sized  ones  were  cut  in  halves,  and  the  small  ones 
left  whole,  when  planted,  May  1,  1890.  The  rows  were 
three  feet  three  inches  apart,  and  the  hills  in  the  rows 
eighteen  inches.  Each  plut  had  sixteen  rows.  The  young 
plants  came  up  quite  uniformly ;  they  were  cultivated  and 
hoed  June  2.  Several  applications  of  Paris  green  with 
plaster  were  made  during  the  season,  to  prevent  damage  by 
potato  bugs.  The  crop  looked  well  until  the  middle  of 
July,  when  the  effects  of  a  serious  drought  showed  itself  to 
such  an  extent  that  the  maturing  seemed  to  be  hastened  on 
by  it. 

The  potatoes  were  harvested  from  all  the  plats  August  12 
to  14.  They  were  assorted  in  the  field  into  marketable  ones 
and  small  ones.  The  former  were  sold  at  sixty  cents  per 
bushel ;  the  latter  were  used  for  chicken  feed,  at  twenty 
oents  per  bushel,  —  our  local  market  prices. 
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No.  of  Plat 

ToUl  Yield  of 
Potatoes  (Pounds). 

HarkeUble 
PoUtoet  (Pounds) 

SmaU  PoUtoet 
(Pounds) 

I.  (south  end), 

11.,      •        •        •        •        • 

III., 

IV 

V.  (west  end),  . 

1,600 
1,415 
1,500 
1,830 
2,120 

1,215 

915 
1,070 
1,880 
1,590 

885 
500 
430 
450 
530 

Yield  per  Acre. 


I.    Phosphatic  slag, 

10,671 

8,087 

2,584 

II.    Mona  guano, 
III.    Ground  apatite, . 

9,388 

6,071 

3,317 

9,845 

7,023 

2,822 

IV.    South  Carolina  phos- 

phate, 

11,886 

8,963 

2,923 

V.    Dissolved  bone-black, 

13,626 

10,218 

8,408 

Statement  of  Percentages, 


Marketable 

Small  Potatoes 

PUU. 

Potatoes  (Per  Cent). 

(Per  Cent). 

I.,   . 

75.78 

24.22 

II.,   . 

64.66 

85.34 

III..  . 

71.32 

28.68 

IV.,     . 

75.40 

24.60 

v.,    . 

74.91 

25.09 

Money  Value'  of  Crop. 
[One  bushel  =  60  pounds.] 


. 

Marketable  Potatoes, 

Small  Potatoes, 

Total 

Plat 

at  60  Cents  per  Bushel. 

at  20  Cents  per  Bushel. 

Sum. 

I..     . 

134.6  bushels  =  $80  76 

43.0  bushels  z=  $8  60 

189  36 

II.,     . 

101.2  bushels  =    60  72 

55.3  bushels  =  11  06 

71  78 

III.,     . 

117.1  bushels  z=    70  26 

47.1  bushels  z=    9  42 

79  68 

IV.,       . 

149.3  bushels  =    89  58 

48.7  bushels  =    9  74 

99  32 

v.,     . 

170.3  bushels  =102  18 

56.8  bushels  =11  36 

113  54 
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As  a  first  year's  results,  the  above  statements  were  pub- 
lished without  any  further  comment  beyond  the  remark  that 
the  exceptional  dryness  of  the  season  might  have  favored  a 
superior  action  of  the  soluble  phosphoric  acid  as  compared 
with  the  insoluble  one.  Attention  was  also  called  to  the 
important  circumstance  that  an  accumulation  of  phosphoric 
acid  in  the  soil  might  eventually  afiect  the  results  as  time 
advances.  The  largest  yield  of  potatoes  had  only  removed 
3.4  pounds  of  phosphoric  acid  from  the  soil. 

Flat  I.  received  24. 18  pounds  of  phosphoric  acid. 
Plat  II.  receiyed  28.01  pounds  of  phosphoric  acid. 
Plat  III.  received  109.68  pounds  of  phosphoric  acid. 
Plat  IV.  received  86. 12  pounds  of  phosphoric  acid. 
Plat   y.  received    12.34  pounds  of  phosphoric  acid. 

Tabular  StatemerU  of  the  JpproximcUe  Amount  of  I^Urogm$j 
Phosphoric  Acid  and  Potash  in  the  Crop  raised. 


PLATS. 

Poondaof 
Potatoes  p«r 

put. 

PoondtoT 

KItrogenin 

Tnben. 

Poondtof 

Phosphorlo 

Add  In 

Tobert. 

Ponods  ot 

PoCasaiom 

Oxide  in 

Tubers. 

1. 

IL, 

m., 

IV 

v., 

1,600 

1415 
1,500 
1,830 
2.120 

5.440 

4.811 
5.100 
6.222 
7.208 

2.560 

2.364 
2.400 
2.928 
3.392 

9.280 

8.207 

8.700 

10.614 

12.296 

The  calculation  is  based  on  E.  Wolff's  average  analyses, 
1,000  pounds  of  potatoes  containing :  nitrogen,  3.4  pounds ; 
phosphoric  acid,  1.6  pounds;  and  potassium  oxide,  5.8 
pounds. 

1891.  — The  experiment  was  continued  by  selecting  win- 
ter wheat  as  the  next  crop  to  be  raised.  For  this  purpose 
the  soil  was  ploughed  soon  after  the  potatoes  had  been  har- 
vested, and  subsequently  manured  and  harrowed,  as  in  case 
of  the  preceding  crop.  The  change  in  the  mode  of  manuring 
the  different  plats  was  confined  to  Plat  III.,  which  received 
no  ground  apatite,  for  the  reason  that  none  could  be  obtained 
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from  the  party  that  furnished  our  first  supply  of  this  article. 
No  other  form  of  phosphoric  acid  was  substituted. 

The  following  table  shows  the  kind  and  amount  of  fertil- 
izers applied  to  the  plats :  —  • 

square   eet,        .        .        •  1, 58  pounds  of  potash-magnesia  sulphate. 

128  pounds  of  ground  Mona  guano. 

43j^  pounds  of  nitrate  of  soda. 

59  pounds  of  potash-magnesia  sulphate. 

Plat  III.,  6,686  square  feet.  .  {  **  P*""**  «'  ""t™**  *>'  «^*- 


Flat  II ,  6,565  square  feet, 


•■{ 


Plat  IV.,  6,707  square  feet, 


Plat  v.,  6,778  square  feet, 


••{ 


59  pounds  of  potash-magnesia  sulphate. 

131  pounds  of  South  Carolina  phosphate. 

44  J  pounds  of  niti'ate  of  soda. 

60  pounds  of  potash-magnesia  sulphate. 

78  pounds  of  dissolved  bone-black. 

45  pounds  of  nitrate  of  soda. 

61  pounds  of  potash-magnesia  sulphate. 


The  wheat — two  new  French  varieties  of  winter  wheat, 
Hybrid  Battel  and  Hybrid  Larned,  sent  on  for  trial  by  the 
United  States  Department  of  Agriculture  —  was  sown  Sept. 
26,  1890.  The  young  plants  came  up  well,  but  were  found 
winter-killed  in  the  succeeding  spring.  The  entire  field  was 
reploughed  and  seeded  down  with  summer  wheat  in  rows 
two  feet  apart  May  11,  1891.  The  seed  proved  good  and 
the  crop  did  well  during  the  entire  season.  A  marked  dif- 
ference in  the  general  character  of  the  growth  upon  different 
plats  could  be  noticed  as  the  season  advanced.  Plats  I.  and 
V.  were  leading  throughout  the  season,  while  Plat  III.  was 
least  promising  and  matured  last. 

Following  is  a  statement  showing  the  height  of  the  crop 
on  the  different  plats  at  different  periods  of  the  season  :  — 


Jane  16 

JnneSS 

June  80 

July  7 

July  14 

July  21 

Aug.U 

PLATS. 

(Inches). 

(Inches). 

(Inches). 

(Inches). 

(Inches). 

(Inches). 

(Inches). 

PlatI,    .        . 

12 

20 

29 

31 

46 

48 

48 

Plat  11,  . 

11 

18 

25 

29 

40 

42 

42 

Plat  III., 

7 

11 

17 

22 

28 

34 

84 

Plat  IV., 

12 

18 

25 

29 

41 

45 

45 

Plat  v.,  . 

12 

20 

27 

31 

47 

48 

48 
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The  crop  upon  plats  L,  II.,  IV.  and  V.  was  cut  August 
14,  and  that  on  Plat  III.  August  18.  The  entire  yield  was 
moved  into  the  bai*n  August  20,  where  it  remained  stored 
until  September  25,  when  the  product  of  each  plat  was 
weighed  and  threshed,  with  the  following  results :  — 


PLATS. 

Grain  and 

Straw 
(Pound!) . 

Grain 
(Poimds). 

straw  and 

Cbaflr 
(Pounds). 

Pororatairc 
of  Grain. 

Pemntaffe 
of  Straw 
andChalL 

Plat  I.     . 

Plat  II 

Plat  in.. 

Plat  IV 

Plat  v.,    . 

380 
340 

215 
380 
405 

67 
73 
38 

78 
59 

313 
267 
177 
302 
346 

17.63 

21.47 
17.67 
20.53 
14.57 

82.37 

78.53 
82.33 
79.47 
85.43 

1,720 

315 

1,405 

An  examination  of  the  above  tables  shows  that  the  total 
yield  of  wheat  was  highest  upon  Plat  V.,  and  lowest  upon 
Plat  III.  The  larger  yield  of  Plat  V.  (dissolved  bone- 
black)  is  in  an  exceptional  degree  due  to  the  large  produc- 
tion of  straw  and  chaff,  as  compared  with  that  of  the  grain. 
Plats  II.  (Mona  guano)  and  IV.  (South  Carolina  phos- 
phate) yield  the  largest  percentage  of  grain. 
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6.    Experiments  with  a  Western  Varibtt  op  Dent 
Corn,  Pride  of  the  North,  for  Ensilaob. 

Field  G. 

This  field  is  a  part  of  a  former  meadow.  Grass  has  been 
raised  here  for  more  than  fifteen  years  in  succession.  A 
moderate  top-dressing  of  barn-yard  manure  has  kept  the 
land  in  a  fair  condition  for  the  production  of  hay.  Eight 
years  ago  a  row  of  drain  pipes  four  inches  in  diameter  was 
laid  along  its  whole  length.  Branch  drains  pass  into  it  in 
several  places,  to  prevent  the  accumulation  of  water  from 
surrounding  localities.  The  land  is  nearly  a  level,  and  the 
soil  a  loam  several  feet  in  depth,  here  and  there  underlaid 
with  a  hardened  clay.  The  area  is  700  feet  long  and  75 
feet  wide,  runniug  from  north  to  south  to  the  east  of  Field 
A.  During  the  fall  of  1890  the  sod  was  turned  under  and 
left  over  winter  to  disintegrate.  During  the  late  spring 
the  soil  was  again  ploughed  and  the  remaining  sod  cut  up 
with  a  wheel  harrow.  After  subsequent  harrowing  it  was 
planted  May  13  with  a  dent  com  variety,  Pride  of  the  North, 
in  rows  three  feet  three  inches  apart,  the  hills  being  two  feet 
apart  in  the  row.  No  manure  was  applied  on  that  occasion, 
the  object  being  to  reduce  the  stored-up  plant  food,  and 
thereby  prepare  the  soil  for  future  field  experiments  with 
special  fertilizers. 

The  young  plants  came  up  well  and  made  a  handsome 
growth.  At  the  time  when  the  kernels  began  to  glaze  ten 
and  two-thirds  tons  were  cut  to  be  converted  into  ensilage 
September  10.  The  remainder  of  the  crop  was  cut  Septem- 
ber 16,  to  secure  matured  ears  and  com  stover.  The  air- 
dried  stover  thus  obtained  weighed,  October  19,  4,185 
pounds,  and  the  ears  2,500  pounds. 

The   area  used  for  ensilage   com,   25,650   square   feet, 
yielded  at  the   rate   of  eighteen  tons  and  three  hundred, 
pounds  per  acre.     The  area  turned  to  account  for  ears  and 
stover,  26,850  square  feet,  produced  at  the  rate  of  4,056 
pounds  of  ears  and  6,782  pounds  of  stover  per  acre. 


208  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


Fodder  Com  (Pride  of  the  North),  StaJtion,  Field  G. 
{Cut  Sept.  10, 1891.) 

Percent. 

Moistnre  at  100^  C, 71.86 

Dry  matter, 28.  U 

100.00 
Analysis  of  Dry  Matter . 

Grade  ash, 8.78 

"      cellulose, 25.67 

"fat, 2.24 

•*      protein  (nitrogenous  matter), .        .        .        .        .        .  7.62 

Non-nitrogenous  extract  matter, 60.69 

100.00 


1892.]  PUBLIC  DOCUMENT— No.  33.  209 


7.     Experiments  with  Grass  Land  (Meadows). 

The  permanent  grass  lands  are  by  their  location  aiTanged 
into  two  divisions,  west  and  east  of  a  public  highway. 
They  cover  at  present  a  space  of  sixteen  to  seventeen  acres. 

The  tcest  side  division  consists  of  old  meadows,  kept  for 
over  twentj'  years  in  grass.  The  area  has  for  years  been 
steadily  reduced  in  size  by  turning,  as  circumstances  ad- 
vised, more  or  less  at  a  time  into  plats  for  field  experiments. 
In  their  present  condition  they  surround  our  main  field  for 
experimental  purposes.  They  are  in  part  underdrained, 
and  are  kept,  by  a  moderate  annual  top-dressing  with  barn- 
yard manure,  in  a  fair  state  of  production,  considering  the 
condition  of  the  sod.  The  area  comprises  to-day  approxi- 
mately cot  more  than  seven  acres.  Thirteen  tons  of  hay, 
first  cut,  and  two  and  three-quarters  tons  of  rowen,  hay  of 
second  cut,  was  the  yield  in  1891. 

The  eofit  side  division  of  meadows  comprises  an  area  of 
about  9.6  acres.  The  entire  field  to  1886  consisted  of  old, 
worn-out  grass  lands,  overrun  with  a  worthless  growth  on 
its  more  elevated  portion,  and  covered  with  weeds  and 
sedges  in  its  lower  section.  The  improvement  of  the  land 
by  underdraining  and  ploughing,  and  subsequently  by  the 
use  of  a  system  of  drill  culture,  began  in  some  parts  (north 
end)  in  1886,  and  in  others  (south  end)  in  1887.  For  the 
details  of  this  work,  as  well  as  of  the  subsequent  seeding 
down  into  permanent  grass  land,  I  have  to  refer  to  preceding 
annual  reports. 

It  will  suffice,  for  the  appreciation  of  the  present  yield  of 
these  new  meadows,  to  call  attention  once  more  to  the 
following  circumstances. 

1886.  —  As  soon  as  the  drain  tiles  were  covered  and  the 
ditches  as  far  as  practicable  levelled,  the  entire  area  was 
ploughed,  and  the  main  depressions  filled  up  with  stones  and 
earth,  or  earth,  as  circumstances  advised,  and  left  in  that 
condition  over  winter. 

1887.  —  The  succeeding  spring  a  wheel  harrow  was  used 
to  break  up  the  rotten   sod.     The  soil  was  subsequently 
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re[)eatedly  ploughed  and  harrowed,  until  it  showed  the 
desirable  mechanical  condition  required  for  a  successful 
cultivation  of  summer  grain  crops. 

Barley  and  oats  were  chosen  as  the  first  crops  in  case  of 
the  meadow  north  of  the  new  roadway.  Both  were  seeded 
in  drills,  with  rows  two  feet  apart,  to  permit  a  thorough 
destruction  of  an  objectionable  foul  growth  by  a  frequent 
use  of  the  cultivator  and  hoe. 

As  soon  as  these  crops  were  harvested,  one  ton  of  wood 
ashes  per  acre  was  ploughed  in,  to  assist  in  the  disintegration 
of  the  excess  of  organic  peaty  matter,  and  to  serve  as  a  gen- 
eral fertilizer.  Ploughing  once  more  and  smoothing  the 
surface  by  means  of  a  brush  harrow,  the  entire  area  was 
seeded  down  into  grass  to  serve  as  meadow.  The  latter  was 
subsequently  cut  into  two,  by  a  road  built  for  conmiunicatioD 
to  more  remote  fields.  This  arrangement  caused  a  division 
into  a  northern  and  southern  meadow. 

1888,  —  In  case  of  the  land  south  of  the  roadway,  legumi- 
nous plants,  as  soja  bean,  Southern  cow-pea  and  serradella, 
served  as  first  crop.  The  system  of  drainage  and  of  seeding 
down  remained  the  same  as  before.  The  meadow  north  of 
the  road  covers  an  area  of  somewhat  more  than  six  acres, 
and  that  south  of  the  road  is  about  three  acres  in  size.  The 
meadow  north  of  the  road  was  sown  for  the  first  time  in  the 
fall  of  1887,  with  grass,  and  the  one  south  of  the  roadway 
in  the  fall  of  1888. 

The  more  elevated  portions  of  both  were  seeded  down 
with  the  following  mixture  of  grass  seeds,  at  the  rate  of 
from  two  to  two  and  one-half  bushels  per  acre :  — 

Two  bushels  herds  grass  {Phleum  pratense). 

Two  bushels  red  top  (Agrostis  vulgaris). 

Two  bushels  Kentucky  blue-grass  {PoaprcUensis). 

Two  bushels  meadow  fescue  (Festuca  pratensis). 

Seven  pounds  sweet-scented  vernal  grass  (^AnthoxarUhum  odoraium). 

Early  in  the  succeeding  spring  a  mixture  of  equal  weiglitis 
of  medium  red  clover  and  alsike  clover  was  added  broadcast, 
at  the  rate  of  from  five  to  six  pounds  per  acre. 

The  lower  and  still  more  wet  portion  of  the  meadow  was 
seeded  down  with  the  following  mixture  of  grass  seeds:  — 
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Twenty  pounds  of  soft  brome  grass  (Bromus  mollis). 

Twelve  pounds  herds  grass  (Phleum  pratense). 

Nine  pounds  red  fescue  (Festuca  rubra). 

Eight  pounds  fowl  meadow  grass  (Poa  serotina). 

Seven  pounds  Rhode  Island  bent  (Agrostis  cUba), 

Six  pounds  orchard  grass  (Daclylis  glomerata). 

Five  pounds  crested  dog-tail  (Ct/nosurus  cristatus). 

Four  pounds  meadow  soft  grass  {Holcus  lanatus). 

Two  pounds  sweet-scented  vernal  grass  (AfUhoxanthum  odoratum). 

1889.  —  From  four  to  five  pounds  of  alsike  clover  per 
acre  were  added  by  broadcast  seeding  early  in  the  succeed- 
ing spring  (1889). 

The  seed  c^me  up  well,  and  suffered  but  here  and  there  in 
wet  spots  during  the  first  winter.  Barren  spots  were 
re^eeded. 

Both  meadows  were  cut  but  once  during  the  first  summer 
season,  somewhat  later  than  usual ;  the  majority  of  grasses 
did  not,  as  might  be  expected,  head  out. 

As  soon  as  the  first  crop  of  hay  w^as  secured,  a  system  of 
manuring  was  planned,  which  would  illustrate  the  compara- 
tive manurial  effect  of  toi>dressing,  as  follows  :  — 

By  bam-yard  manure. 

By  ground  bones  and  muriate  of  potash. 

By  unleached  wood  ashes. 

The  northern  meadow,  consisting  of  six  and  one-half 
acres,  was  subdivided  into  three  plats,  I.,  II.,  III.,  running 
from  east  to  west,  leaving  a  space  of  twenty  feet  in  width 
between  them  without  any  manurial  matter. 

The  southern  meadow  was  divided  into  two  plats,  IV. y  V. 
(south  end).  Plats  I.,  II.,  III.  were  sown  down  in  grass 
during  September,  1887,  and  plats  IV.  and  V.  during  Sej)- 
tember,  1888.  The  subsoquent  stated  system  of  manuring 
Ix»gan  in  the  autumn  of  1888,  on  all  plats  at  the  same  time. 

Plat  I.  (north  end  of  the  field)  is  equal  to  1.92  acres. 
It  was  top-dressed  durnig  the  fall  and  early  s})ring  with 
barn-yard  manure,  at  the  rate  of  eighteen  tons  per  acre 
(1888-89). 

Plat  II.  covers  a  similar  area  to  Plat  I.  (83,640  scjuare 
feet).  It  received  at  the  same  time  a  tojvdressing  of  barn- 
yard  manure,  at   the   rate  of  eight  tons  per  acre  (1888). 


212  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 

The  coarsest  part  of  the  Imm-yard  manure  was  subsequently 
removed  from  both  plats  Ix^fore  the  growing  grass  interfered 
with  its  being  raked  off. 

Plat  III.,  about  2.41  acres,  received,  May  3,  1889,  a  top- 
dressing  of  six  hundred  pounds  of  fine-ground  steamed  bone 
and  two  hundred  pounds  of  muriate  of  potash  per  acre. 

Plat  IV.  (south  of  roadway),  an  area  of  2.11  acres, 
received  the  same  dressing,  in  the  same  proportion  and  at 
the  same  rate  (six  hundred  pounds  ground  bone  and  two 
hundred  pounds  muriate  of  potash)  per  acre  as  Plat  III. 
(1889). 

Plat  v.,  equal  to  .91  acres,  received,  as  top-dressing, 
April  23,  1889,  one  ton  of  unleached  Canada  wood  ashes, 
from  our  local  market  (1889). 

Tield  of  Hay  in  Case  of  Plats  /.,  IT.  and  III,     (Second  Tear  after 
Seeding),  and  of  Plats  IV.  and  V.  {First  Year  after  Seeding). 


Plat  I. 


1 .  92  acres. 


Pint  Cut 


10,500  pounds,  June  24. 


Second  CuL 


4,370  pounds,  August  26. 


Total  yield  per  acre,  7,745  pounds,  or  3.87  tons. 

• 

Plat  II. 

First  Cut. 

1.92  acres,     . 

9,130  poimds,  June  24. 

4,650  pounds,  August  26. 

Total  yield  per  acre,  7,177  pounds,  or  3.59  tons. 

Plat  III. 


First  Cnt 


2.41  acres. 


Second  Cut 


12,200  pounds,  June  24.    4,950  pounds,  August  26. 


Total  yield  per  acre,  7,116  pounds,  or  3.56  tons. 
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Plat  IV.  (2.11  acres);  Plat  V.  (.91  acres):  The  first 
year's  hay  consisted  nearly  entirely  of  herds  grass,  which 
was  almost  the  only  variety  which  had  headed  out  in  June. 
The  yields  of  both  plats  were  harvested  together. 


First  Cut. 


Second  Cut. 


TotAl  Yield  per  Acre. 


8,130  pounds,  June  24. 


3,105  pounds,  August  31. 


3,720  pounds,  or 
1.86  tuns. 


1890. — The  different  plats  were  prepared  in  a  similar 
manner  for  the  season  of  1890  as  they  had  been  for  the  pre- 
ceding season,  1889. 

Plats  I.  and  II.  received  a  top-dressing  of  barn-yard 
manure  during  the  months  of  October  and  November ;  the 
former  at  the  rate  of  fourteen  tons  per  acre,  and  the  latter 
at  the  rate  of  eleven  tons. 

Plat  III.  was  treated  in  April,  1890,  as  before,  with  a 
mixture  of  six  hundred  pounds  of  fine-ground  bones  and  two 
hundred  pounds  of  muriate  of  potash. 

Plats  IV.  and  V.  were  merged  into  one  plat,  and  received 
a  top-dressing  of  unleached  wood  ashes,  at  the  rate  of  one 
ton  per  acre,  April  19,  1890. 

Barren  spots  in  this  plat,  it  being  the  second  year  after 
seeding  down,  were  reseeded  by  the  same  seed  mixture 
which  had  been  used  before. 

*    The  entire  meadow  received  an  addition  of  from  two  to 
three  pounds  of  alsike  clover  seed,  broadca.st,  per  acre. 

All  plats  were  cut  as  far  as  practicable  at  the  same  time. 


Yield  of  Hay  in  1890. 

Plat  I. 

First  Cut. 

Second  Cot 

1.92  acres,    . 

• 

14,625  pounds,  July  1. 

3,790  pounds,  Sept.  1. 

Total  yield  of  hay,  18,415  pounds. 

Yield  per  acre,  9,591  pounds,  or  4.80  tons. 
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Yield  of  Hay  in  15.90—  Concluded. 


PLAT  H. 

First  Cnt 

Second  Cot. 

1 .  02  af^res,     , 

12,480  i>ounds,  July  1. 

3,105  pounds.  Sept  3. 

Total  yield  of  hay,  15,585  pounds. 

Yield  per  acre,  8,117  pounds,  or  4.06  tons. 

Plat  III.                                   First  Cat 

Second  Cat 

2.41  acres,     , 

1 4,460  pounds,  June  26. 

3,535  pounds,  September. 

Total  yield  of  hay,  17,995  pounds. 

Yield  per  acre,  7,466  pounds,  or  3.73  tons. 

(IV.  ftiiii  v.,  ISS9.)                            Flnt  Cat.                                          Second  Cot 

3  acres, . 

13,380  pounds,  July  1. 

4,080  pounds.  Sept  3. 

Total  yield  of  hay,  17,460  pounds. 

Yield  per  acre,  5,820  pounds,  or  2.91  tons. 

The  total  yield  of  hay  on  plats  I.,  II.  and  III.  averages 
4.1i)  tons  per  acre.  The  total  yield  on  Plat  IV.  averages 
2.14  tons  per  acre. 

The  weight  of  the  second  cut  of  hay  (rowen)  averages 
about  one-fouith  of  that  of  the  first  cut.  The  dryness  of 
the  season  during  the  latter  paii;  of  July  affected  seriously 
the  yield  of  the  second  cut.  The  wet  season  of  1889,  as 
compared  with  the  dry  season  of  181)0,  as  well  as  the  differ- 
ence in  the  age  of  the  two  meadows,  renders  further  com- 
parison not  advisable  at  this  <^arly  stage  of  our  investigation. 

1891,  — The  same  system  of  manuring  the  different  plats 
was  adopted   as   in   the   preceding  years;  some  reduction, 


1892.] 


PUBLIC  DOCUMENT  — No.  33. 


215 


however,  was  made,  with  reference  to  the  quantity  of  barn- 
yard manvire  applied  per  acre  to  plats  I.  and  II.,  to  ascer- 
tain the  limit  of  its  usefulness.  Plat  I.  was  top-dressed 
with  barn-yard  manure  at  the  rate  of  8  tons  and  Plat  II.  at 
the  rat€  of  G  tons  per  acre.  Plat  III.  received,  as  in  previous 
years,  as  top-dressing  600  pounds  of  fine-ground  bone  and 
200  pounds  of  muriate  of  potash  per  acre.  The  barn-yard 
manure  was  applied  during  the  autumn  and  winter ;  the  bone 
and  potash  early  in  the  spring.  Plat  IV.  received,  as  before, 
a  toi)-dressing  of  wood  ashes  at  the  rate  of  1  ton  per  acre 
early  during  the  spring. 

All  plats  were  cut  as  far  as  practicable  at  the  same  time, 
with  the  following  results  :  — 


Yidd  of  Hay  for  the  Tear  1891. 

PLATS. 

First  Cut. 

Second  Cut. 

Pounds. 

Pounds. 

Plat  I ,  per  acre, 

G,o28 

1,446 

Plat  II ,  per  acre, 

5,988 

1,440 

Plat  Til ,  per  acre, 

4,641 

1,015 

Plat  IV.,  per  acre, ...... 

3,750 

1,610 

The  dry  season  has  evidently  seriously  reduced  the  yield, 
as  compared  with  the  preceding  year. 
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8.     Repobt  on  GENERAii  Farm  Work  (1891). 

Abide  ft*om  the  &nn  work  connected  with  the  different 
field  experiments  previously  described,  much  has  been  accom- 
plished in  other  directions. 

Considerable  progress  has  been  made  in  perfecting  the 
arrangement  for  a  system  of  co-operative  work  in  the  vege- 
tation house  and  upon  the  experimental  plats  in  the  field. 

The  new  orchard  for  testing  the  influence  of  different  sys- 
tems of  fertilization  on  the  health  and  general  condition  of 
fruit  trees  has  received  the  needed  attention.  More  young 
trees  have  l^een  planted,  and  suitable  crops  have  been  raised 
over  the  entire  area  to  economize  the  ground  while  the 
trees  are  still  small. 

Some  reputed  fodder  crops  comparatively  new  to  our 
locality  have  been  raised  on  a  suflSciently  large  scale  to  serve 
for  feeding  experiments.  Most  prominent  among  them  are 
a  mixed  crop  of  spring  vetch  and  oats,  and  soja  bean,  both 
for  green  fodder. 

Several  acres  have  been  planted  with  oats,  barley  and 
Indian  corn,  besides  some  varieties  of  roots  and  potatoes  to 
furnish  fodder  for  our  farm  live-stock. 

Two  silos  are  filled,  one  with  Stowell's  Evergreen  sweet 
corn  and  the  other  with  a  dent  com,  Pride  of  the  North,  to 
compare  their  feeding  value  as  well  as  their  general  economi- 
cal merits  under  fairly  corresponding  conditions. 

A  new  barn  has  been  built,  to  allow  a  proper  separation 
of  the  crops  obtained  in  connection  with  different  field 
experiments. 

A  liberal  production  of  fodder  crops  for  the  support  of 
the  farm  live-stock  has  been  for  economical  reasons  a  leading 
object  in  the  management  of  the  farm. 

The  improvement  of  the  general  condition  of  the  various 
parts  of  the  faijn,  wherever  circumstances  admitted  a  free 
choice  of  means,  has  received  at  all  times  deserved  atten- 
tion. 

The  following  statement  is  an  enumemtion  of  the  principal 
crops  raised  on  different  parts  of  the  fiirm,  on  lands  either 
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permanently  assigned  for  the  production  of  fodder  for  the 
live  stock  of  the  station  or  undergoing  a  course  of  prepara- 
tion for  future  experiments. 

Tons. 

Hay  (first  cut), 3«i 

Rowen  (second  cut), 10} 

Fodder  oom  (green), 22 

Com  stover  (dry), 4 

Roots  (sugar  beets,  2 J  ;  carrots,  IJ;  mangolds,  3  tons),  ...  7 

Rye  (1^303  pounds  gi-ain,  3,572  pounds  straw),         .        .        .        •  2J 

Barley  (1,838  pounds  grain,  3,647  pounds  straw), 2^ 

Oats  (2,< '94  pounds  grain,  5,532  pounds  straw),        .        .        .        .  3J 

Wheat  (315  pounds  grain,  1,405  pounds  straw),       .        .        .        .  | 

Potatoes, .  IJ 

Vetch  and  oats  (green), 5} 

Soja  bean  (green),      ...                *  H 

Miscellaneous  crops, 2 
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9.     Department  op  Vegetable  Physiology. 
Report  bt  Prof.  Jas.  Ellis  Humphrey. 

During  the  past  year  the  work  of  this  department  has 
gone  on  steadily,  and  with  some  interesting  results.  Ac- 
cording to  the  plan  indicated  in  our  last  report,  the  chief 
subjects  of  investigation  during  the  winter  and  spring  have 
been  certain  diseases  of  winter  crops  under  glass.  It  is 
proposed  to  continue  this  line  of  work  in  the  study  of  other 
such  diseases,  both  because  the  equipment  of  the  station 
affords  facilities  for  such  work,  and  because  the  extent  of 
the  green-house  interest  in  Massachusetts  renders  such  in- 
vestigations appropriate  and  desirable.  The  writer  will  be 
glad  to  communicate  with  any  person  who  suffers  from  any 
disease  of  plants  grown  under  glass,  and  to  receive  diseased 
plants  for  study,  as  well  as  to  render  any  service  in  his 
power  to  losers  by  open-air  diseases  in  siunmer. 

A  very  decided  gain  has  been  observable  during  the  year 
in  the  importance  and  amount  of  the  correspondence  of  the 
department  and  in  the  promptness  and  fulness  with  which 
inquiries  addressed  to  persons  who  could  furnish  practical 
information  to  the  department  have  been  answered.  This  is 
gratifying,  because  it  indicates  that  the  efforts  of  the  station 
to  advance  knowledge  and  disseminate  information  in  the 
field  of  vegetable  pathology,  as  well  as  in  other  lines  in 
which  its  work  has  been  longer  established,  are  coming  to 
be  appreciated.  As  in  the  past,  all  correspondence  will  re- 
ceive prompt  attention. 

The  details  of  the  year*s  work  here  reported  are  grouped 
under  the  following  heads :  — 

1.  The  Rotting  of  Lettuce. 

2.  The  Powdery  Mildew  of  the  Cacomber. 

3.  Various  Diseases. 

4.  Preventive  Treatment. 

a.  In  Grenearl. 

b.  For  Smuts. 

As  heretofore,  reference  to  the  **  General  Account  of  the 
Fungi,"  in  the  seventh  report  of  this  station,  will  be  found 
helpful  to  an  understanding  of  these  discussions. 
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The  Rottino  or  Lettuce.  —  Botryiis  vulgaris  Pr.* 
Gardeners  who  cultivate  lettace  as  a  winter  crop  usually 
suffer  somewhat  and  often  los^  extensively  by  the  rotting  of 
the  plant  while  still  only  partially  grown.  The  trouble  or- 
dinarily appears  first  upon  the  stem  of  the  plant,  about  at 
the  surface  of  the  soil.  Here  may  be  seen  at  first  a  soft, 
dark,  decayed  spot,  which  rapidly  spreads,  penetrating  the 
stem  and  involving  next  the  bases  of  the  lower  leaves.  The 
latter,  being  thus  cut  off  from  the  plant  by  the  decay  of 
their  bases,  usually  dry  up.  With  the  further  progress  of 
the  decay,  the  centre  of  the  head,  with  the  tender  inner 
leaves,  becomes  attacked,  and  soon  collapses  into  a  fetid, 
slimy  mass.  In  the  decaying  tissues  one  can  often  recognize 
fungus  threads ;  and,  if  they  are  left  undisturbed,  there 
appear  on  the  decayed  remains  the  fruiting  threads  and 
spores  of  a  fungus,  always  the  same.  When  portions  of 
the  attacked  tissues  are  removed  and  placed  in  a  moist 
chamber  after  being  thoroughly  washed,  I  have  found  that 
the  same  fungus  develops  promptly  and  abundantly,  and  is 
never  accompanied  by  any  other.  The  study  of  specimens 
from  various  sources  has  led  always  to  the  same  result. 

Infection  experiments  with  the  fungus  on  healthy  plants 
have  been  attended  with  little  success;  but  the  most  that 
can  be  said  is  that  their  results  indicate  that  the  fungus 
requires  for  its  attack  conditions  not  yet  determined.  They 
do  not  negative  the  very  strong  evidence  furnished  by  the 
constant  association  of  the  fungus  with  the  decay.  These 
experiments  have  not  been  carried  so  far  as  is  desirable,  on 
account  of  a  lack  of  sufficient  suitable  material,  and  further 
cultures  which  I  hope  to  make  this  winter  may  show  that 
we  have  here  a  case  similar  to  tliat  described  by  DeBary,t 
in  which  the  fungus  threads  require  to  be  nourished  sapro- 
phytically  for  a  time  before  they  can  gain  sufficient  vigor  to 
enable  them  to  attack  and  live  parasitically  upon  their  host. 
The  fungus  in  question  is  one  of  the  imperfect  forms 
known  as  Botryiis  or  Pohjactis^  and  agrees  in  many  respects 

•  Two  plates  which  bad  been  prepared  to  illustrate  the  first  two  articles  of  this 
report,  and  deliyered  to  the  lithographer,  were  anacconntably  lost  in  tbo  mail  before 
their  engraying  had  been  completed.  It  was  impossible  to  duplicate  the  drawings  in 
season  for  this  report,  but  they  will  be  prepared  and  published  as  soon  as  practicable. 

f  Botan  Zeitnng,  1886,  Nos.  22-27. 
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with  that  described  by  Marshall  Ward*  as  causing  a  disease 
of  garden  lilies.  It  appears  to  be  able  to  live  saprophytically 
upon  decaying  vegetable  substances,  and  is  often  found  upon 
them ;  but  I  have  never  been  able  to  detect  any  traces  of 
decay  in  lettuce  in  a  house  where  the  fungus  was  not 
abundantly  to  be  found.  These  &ct8  point  to  the  conclu- 
sion that  this  Botrytis  is  the  cause  of  the  rotting,  and  not 
merely  an  accompaniment  of  decay  due  to  some  other  cause. 
It  seems  doubtful,  however,  if  the  affection  can  be  called  a 
disease  in  the  sense  that  the  fungus  is  able  to  attack  per- 
fectly sound,  healthy  lettuce  under  ordinary  conditions.  I 
have  never  seen  the  decay  begin  elsewhere  than  at  the  lower 
part  of  the  stem ;  and  it  is  possible  that  some  injury  or  imper- 
fection at  that  place  is  necessary  to  iumish  a  point  of  attack. 

The  structure  of  the  fungus  is  very  simple.  From  the 
creeping  vegetative  threads  arise  the  erect  spore-bearing 
ones,  which  branch  sparingly  toward  their  tips.  The  ends 
of  the  branches  become  slightly  swollen,  and  from  each  is 
developed  a  number  of  short,  peg-like  projections.  Each 
of  these  now  begins  to  swell  at  its  tip  into  a  globular  body, 
which  increases  in  size  and  finally  becomes  elliptical  in  form. 
This  is  the  spore,  which,  when  ripe,  &lls  firom  its  attach- 
ment. The  spores  germinate  promptly  in  water  or  a 
nutrient  solution,  by  pushing  out  one  or  more  threads 
each.  These  threads,  when  supplied  with  nourishment, 
grow  rapidly  into  a  much-branched  mycelium.  In  a  few 
days  the  erect  spore-bearing  threads  begin  again  to  be 
formed,  as  above  described.  Well-nourished  specimens 
growing  in  a  moist  atmosphere  may,  after  the  first  spore 
cluster  has  been  formed,  put  out  a  new  branch  from  the 
fertile  thread,  just  below  the  cluster  of  spores.  This  thread 
then  grows  to  a  considerable  length  and  then  develops  at  its 
tip  a  new  spore  cluster;  and  this  process  may  be  several 
times  repeated.  The  result  of  such  a  course  of  develop- 
ment is  to  produce  what  appear  to  be  very  long,  fertile 
threads,  with  spore  clusters  scattered  at  inten^als  along  them. 

Instead  of  a  spore  cluster,  a  thread  may  produce,  appar- 
ently only  when  it  comes  in  contact  with  some  solid  sub- 
stance, a  compact  cellular  mass,  which  clings  closely  to  the 

•  Annftlf  ci  Botany,  Vol.  II.,  p.  819. 
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surface  with  which  it  is  in  contact.  These  **  organs  of 
attachment"  have  been  observed  by  several  students  of 
these  fungi,  but  their  real  significance  is  not  yet  understood. 
The  compact  mass  is  formed  by  the  interweaving  and  grow- 
ing together  of  numerous  short  branches  of  the  filament  on 
which  they  arc  formed.  I  have  noticed,  also,  that  an  abun- 
dant development  of  these  organs  is  usually  associated  with 
the  formation  of  few  conidia,  and  vice  versa.  But  the  con- 
ditions which  determine  the  preponderance  of  one  or  the 
other  are  very  uncertain;  for,  in  case  of  two  parallel 
cultures  prepared  in  the  same  way  and  carried  on  under 
apparently  identical  conditions,  one  produced  abundant  co- 
nidia and  few  attachment  organs,  while  in  the  other  the 
former  ware  few  and  the  latter  were  very  numerous. 

The  history  and  structure  of  this  fungus,  as  above  de- 
scribed, would  lead  to  the  expectation  that  there  will  be 
found  among  *he  ri "mains  of  the  decayed  plants  the  small, 
black  masses  of  compacted  threads  known  ^s  sclerotia^  which 
constitute  the  resting  states  of  related  fungi,  and  from 
which,  finally,  the  perfect  fructification  is  developed  under 
favoring  conditions.  Careful  examination  of  a  quantity  of 
material  has  failed  to  show  any  of  these  bodies ;  but  it  is  by 
no  means  certain  that  they  may  not  be  formed,  at  least  in 
some  cases 

In  its  development,  so  far  as  observed,  and  in  the  details 
of  its  stmcture,  this  fungus  appears  to  agree  with  the  form 
known  as  Botrytia  {Polyactis)  vulgaris  Fr.,  and  is  with 
little  doubt  the  conidial  stage  of  some  sclerotium-producing 
JPeziza  (Sderotinia). 

From  what  has  been  said,  it  is  evident  that  the  thorough 
and  careful  culture  and  vigilant  supervision  of  the  plants  are 
essential  to  the  control  of  the  disease  in  question.  The 
nature  of  the  crop  forbids  the  trial  of  fungicides,  and  chief 
attention  must  be  devoted  to  the  healthy  growth  of  the 
plants.  The  soil  should  be  rich  and  mellow  enough  to  in- 
sure a  rapid  and  vigorous  growth.  The  temperature  of  the 
houses  should  not  be  allowed  to  rise  above  the  rather  low 
point  which  is  most  favorable  to  the  growth  of  lettuce,  since 
a  higher  temperature  diminishes  the  vigor  of  the  plant  and 
at  the  same  time  favors  the  development  of  the  ftmgus.    Too 
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high  a  night  temperature  in  probably  a  common  cause  of  the 
rapid  progress  of  the  disease.  All  diseased  plants  and  all 
refuse  on  which  the  fungus  can  live  and  increase  should  be 
removed  at  once  from  the  greenhouse  and  burned.  For  this 
purpose  the  boiler  furnace  is  conveniently  at  hand.  Every 
bit  of  vegetable  remains  should  be  often  and  scrupulously 
cleaned  up  and  destroyed.  A  bouse  which  has  been  badly 
infested  by  the  disease  should  be  thoroughly  cleaned,  fumi- 
gated with  burning  sulphur  and  supplied  with  fi'csh  soil, 
before  a  new  season's  crop  is  started.  A  coat  of  paint  or 
whitewash  over  the  whole  interior  may  also  be  a  useful  pre- 
caution. With  a  house  thus  disinfected  and  a  crop  well 
nourished  and  well  cared  for,  one  may  legitimately  expect 
practical  freedom  from  loss  by  rotting. 

The   Powdery    Mildew    op    the     Cucuiiber. — Erysiphe 
cichoracearum  DC* 

So  far  as  I  know,  the  first  announcement  of  a  powdery 
mildew  on  cucumbers,  in  America,  was  made  in  Bulletin  No. 
40  of  this  station  in  August  last.  It  has  long  been  known 
in  Europe  and  has  been  observed  in  Australia.  It  is  not 
known  to  me  to  attack  cucumbers  cultivated  in  the  open  air, 
but  is  probably  not  uncommon  on  plants  forced  in  the  green- 
house for  a  winter  crop.  It  has  been  sent  to  this  department 
by  Dr.  Jabez  Fisher  of  Fitchburg  and  by  Prof.  L.  H.  Bailey 
of  Cornell  University,  Ithaca,  N.  Y. 

The  disease  ordinarily  first  appears  on  the  upper  surfaces 
of  the  leaves,  and  sometimes  on  the  stems,  of  the  host-plants, 
in  the  form  of  small,  roundish,  white  spots,  which  have  the 
peculiarly  powdery  appearance  which  has  given  to  this  group 
of  fungi  their  name.  These  young  spots  suggest  the  efiect 
of  scattered  splashes  of  flour  upon  the  plant.  Microscopic 
study  shows  that  the  white  su'bstance  consists  of  the  threads 
and  spores  of  the  parasite.  The  surface  of  the  host-plant  is 
covered  by  a  close  layer  of  flattened  cells,  the  epidermis, 
and  the  vegetative  threads  of  the  parasite  develop  close  to 
this  outer  surface.  They  are  thus  truly  external,  instead 
of  ramifying  among  the  internal  cells  of  the  host,  as  is  the 
case  with  the  cucumber  mildew  described  in  the  last  report 

*  See  note,  p.  219. 
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of  tliis  station  (p.  210),  and  with  most  parasitic  fiingi.  The 
only  penetration  of  the  host  by  this  fungus  occurs  where  its 
creeping  vegetative  threads  send  out,  from  slight  lateral 
projections,  short  branches  which  grow  downward,  piercing 
the  outer  walls  of  the  epidermal  cells  and  swelling  into  club- 
shaped  bodies  within  the  cavities  of  these  cells.  By  means 
of  these  club-shaped  organs,  the  haustoria^  the  parasite 
obtains  its  nourishment  by  the  absorption  of  the  contents  of 
the  invaded  cells. 

The  superficial  threads  grow  and  branch  freely,  and  soon 
begin  to  send  up  erect,  vertical  threads,  from  which,  after 
they  have  reached  a  certain  length,  spores  are  formed  by  the 
cutting  off  of  the  tip  and  of  successively  lower  portions 
by  consecutively  formed  cell-walls.  Each  oblong  segment 
becomes,  in  its  turn,  rounded  off  at  the  angles  and  somewhat 
enlarged  at  the  middle,  and  then  falls  from  its  support,  ready 
for  germination.  On  a  well-developed  thread  one  may  thus 
see  a  chain  of  spores  in  all  stages  of  development.  These 
spores  may  vary  considerably  in  size  in  specimens  from  the 
same  source;  but  they  do  not  usually,  if  ever,  differ  so 
widely  as  do  those  from  Dr.  Fisher's  and  Professor  Bailey's 
specimens.  Between  the  two  there  is  a  considerable  differ- 
ence in  fonn  as  well  as  in  size,  which  may  point  to  a  specific 
difference  in  the  parasites  from  the  two  sources.  The 
remarks  concerning  treatment  of  the  disease  of  cucumbers 
will  apply  equally  to  both  fonns,  whether  they  represent 
variations  of  the  same  species  or  not.  These  spores,  when 
fully  ripe,  germinate  readily  in  water,  but  do  not  develop 
far.  Each  gives  rise  to  a  germ-tube,  usually  near  one  of 
the  original  corners  of  the  spore ;  but  this  tube  rarely  reaches 
a  length  greater  than  twice  the  short  diameter  of  the  spore. 
On  nutrient  gelatine,  prepared  with  an  infusion  either  of 
prunes  or  of  cucumber  leaves,  the  spores  will  develop  no 
farther  than  in  water ;  but  in  a  drop  of  water  on  the  surface 
of  a  living  cucumber  leaf  they  send  a  branch  of  the  germ- 
tube  downward,  as  a  haustorium,  into  the  underlying 
epidermal  cell,  and  then  grow  and  branch  freely,  until  a 
considerable  mycelium,  forming  a  spot  upon  the  leaf,  is 
developed.  From  the  readiness  with  which  the  leaf  and 
stem  and  all  succulent  parts  of  the  plant  are  attacked  in  this 
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way,  the  disease  spreads  rapidly,  or  may  be  artificially  c(hd- 
manicated  to  healthy  plants. 

Under  favoring  conditions  of  beat  and  moisture  the  spots 
increase  very  rapidly  in  size  and  in  numbers.  Those  upon 
a  leaf  may  become  confluent  and  involve  the  whole  leaf. 
The  attacked  tissues  soon  become  yellow  and  then  brown 
and  dry,  and  the  plants  are  rendered  worthless,  if  not 
utterly  killed.  The  parasite  is  not  limited  in  its  attacks  to 
weak  or  poorly  nourished  jilants ;  but  on  strong  and  vigor- 
ous ones  it  often  progre8se3  more  slowly,  and  less  completely 
overcome.3  its  host  than  when  the  latter  is  enfeebled  from 
some  other  cause.  This  can  i*eadily  be  seen  in  plants  grown 
respectively  on  poor  and  rich  soils,  but  otherwise  under 
similar  conditions. 

The  structure  of  the  summer-spore  stage  described  shows 
plainly  that  this  parasite  is  one  of  the  Powder tj  MildewSy  and 
heretofore  its  perfect  or  winter  form  has  been  unknown.  It 
has  therefore  been  impossible  to  say  to  what  particular 
species  of  the  group  it  should  be  referred.  It  has  been 
known  as  the  variety  Cucuf'bitarum  of  Oidium  erysiphoides 
Fries,  which  embraces  various  undetermined  summer-spore 
stages  of  this  group.  But  during  last  December,  on  several 
of  the  leaves  of  cucumber  plants  on  which  the  disease  had 
been  allowed  for  six  weeks  to  run  its  course,  and  which  were 
covered  by  the  summer  spores  of  the  fungus,  there  appeared 
smoky  spots  perhaps  half  an  inch  in  diameter.  On  these 
spots  were  seen  the  young  yellow  and  brown  spore-fruits  or 
perithecia  of  the  winter  stage.  These  soon  reached  maturity, 
and  furnished  the  means  for  specific  identification  of  the 
parjJfeite.  The  dark-brown  ripe  perithecia  are  provided  with 
irregular  brownish  appendages  around  their  bases,  and  con- 
tain several  spore-sacs  each.  Each  spore-sac  contains  ty^i- 
cally  and  most  conmionly  two  spores ;  but  this  number  is 
often  reduced  to  one,  and  less  oft^en  rises  to  three  or  even 
four.  A  careftil  comparison  of  this  fungus  with  the  described 
species  of  the  genus  Erysxphej  to  which  it  plainly  belongs, 
shows  it  to  agree  in  all  essential  details  of  structure,  peri- 
thecia, haastoria,  etc.,  with  E.  cich(yracearum  DC.  The 
appendages  of  the  perithecia  are  distinctly  brown  in  mature 
specimens,  but  less  deeply  colored  than  is  usually  the  case 
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with  those  of  this  species  developed  in  the  open  air.  This 
difference  may,  howeyer,  well  be  due  to  the  different  condi- 
tions under  which  they  have  developed. 

It  is  interesting  to  find  that  this  parasite,  so  destructive 
under  the  given  conditions,  is  the  same  with  one  of  our 
conmionest  out-of-door  species  in  summer  and  fall  on  various 
OcmiposiURy  asters,  golden-rods  and  sunflowers,  on  Verbenas^ 
on  PkloXy  and  on  various  other  host-plants,  to  which  it  does 
comparatively  little  harm. 

Professor  Bailey  and  Dr.  Fisher,  as  well  as  the  writer, 
have  found  that  this  disease  may  be  kepi  in  check  in  the 
greenhouse  by  spraying  the  plants  as  often  as  is  necessary 
with  a  solution  of  sulphide  of  potassium  (liver  of  sulphur) 
in  water,  an  ounce  of  the  sulphide  to  four  gallons  of  water. 
A  stronger  solution  injures  the  plants  and  fruits.  Spraying 
with  the  ammoniacal  carbonate  of  copper  has  been  found 
even  more  effective.  But  Professor  Bailey  finds  more 
effective  than  either  exposure  to  sulphur  vapor.  This  is 
accomplished  by  closing  the  house  as  tightly  as  possible  for 
half  an  hour  or  an  hour  at  a  time,  while  it  is  filled  by  the 
vapor  arising  from  a  vessel  of  sulphur  kept  a  little  above 
the  melting  point  on  a  small  oil  stove.  The  vessel  should 
be  porcelain  lined,  to  protect  the  iron  from  the  action  of  the 
sulphur.  This  vapor  appears  to  be  harmless  to  the  host- 
plants  while  fatal  to  surface  parasites  like  the  powdery  mil- 
dews. Great  care  must  be  taken  to  avoid  the  ignition  of  the 
sulphur,  since  a  few  minutes'  exposure  to  the  fumes  of  burn- 
ing sulphur  would  be  fatal  to  a  house  full  of  plants ;  but, 
with  reasonable  care  in  protecting  the  sulphur  from  contact 
with  the  flame  and  in  preventing  the  temi)erature  from  rising 
too  high,  there  should  be  no  danger  of  such  a  catastrophe. 

A  house  in  which  this  disease  has  been  troublesome  should 
be  thoroughly  disinfected  by  burning  sulphur  before  a  simi- 
lar crop  is  again  started.  The  soil  should  be  entirely 
removed  and  replaced  by  fresh.  But  that  removal  of  the 
earth  is  not  alone  sufBcient  has  been  clearly  shown  during 
the  past  season.  The  house  in  which  the  study  of  this  dis- 
ease was  carried  on  during  the  winter  and  spring  of  1891 
remained  dry  and  unused  during  August,  and  early  in  Sep- 
tember the  soil  was  wholly  removed.     New  bottoms  were 
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put  in  the  benches,  which  were  then  filled  with  fresh  soil. 
A  lot  of  new  cucumber  plants  were  started,  and  in  October 
were  abundantly  and  spontaneously  attacked  by  the  fungus 
in  question.  There  is  little  doubt,  however,  that  thorough 
fumigation  will  render  a  house  clean,  so  for  as  fungi  are 
concerned. 

Vabious  Diseases. 

A  New  Potato  Disease.  — Late  in  July  last,  Mr.  G.  D. 
Howe  of  North  Hadley  brought  to  the  station  some  speci- 
mens of  potato  plants  whose  leaves  bore  spots  in  many 
respects  strongly  resembling  those  produced  by  the  rot- 
fungus  in  the  early  stages  of  that  disease.  He  reported 
that  the  disease  was  spreading  over  an  extensive  field  and 
killing  the  plants.  A  visit  to  the  field  confirmed  these  state- 
ments, and  showed  that  those  plants  which  suffered  most 
were  those  which  were  nearest  maturity,  although  the  foliage 
had  not  yet  turned  yellow  from  natural  causes.  Some  rows 
of  late  potatoes,  which  were  still  vigorously  growing  and 
very  green,  although  between  infected  rows,  were  almost 
free  from  the  disease.  The  field  had  !>een  lately  sprayed  as 
a  protection  against  rot ;  and  another  spraying  of  certain 
rows  was  recommended,  to  test  the  possibility  of  checking 
the  spread  of  the  disease  by  this  means.  But  its  spread  was 
so  rapid  that  the  plants  were  killed  before  time  could  be 
found  to  make  the  application.  The  tubers  were  not  affected 
in  any  case  beyond  a  probable  slight  loss  of  growth,  and 
remained  perfectly  marketable.  A  pretty  thorough  and 
careful  examination  of  the  diseased  leaves  showed  the  con- 
stant presence  in  the  spots  of  mycelium,  from  which  were  de- 
veloped, on  the  lower  surface  of  the  leaves,  spore  threads 
and  spores  of  the  form-genus  Macrosporium.  This  was 
clearly  not  simply  a  saprophytic  form  following  the  attack 
of  some  parasite,  but  occurred  on  the  very  young  spots  with 
a  truly  internal  mycelium,  and  had  all  the  appearance  of  a 
true  parasite. 

Circumstances  made  it  impossible  to  study  the  disease 
further  at  the  time ;  but  it  seems  probable  that  we  have  here 
a  new  disease  of  potatoes  which  may  prove  of  considerable 
importance.     Mr.  Howe  is  confident  that  the  same  disease 
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attacked  some  of  bin  potatoes  in  1890,  though  in  a  less 
serious  form.  It  attacked,  during  August,  as  Mr.  Howe 
informs  me,  many  other  fields  in  Hadley,  where  it  appears 
to  have  been  quite  general.  The  report  from  various  parts 
of  the  State  of  the  appearance  of  potato  •«  blight"  without 
the  **rot"  leads  one  to  ask  if  this  disease  may  not  have 
been  much  more  widely  spread  than  is  known;  and  the 
especial  object  of  this  note  is  to  call  the  attention  of  others 
to  it,  and  to  ask  readers  of  this  report  to  forward  at  once  to 
the  station  specimens  of  any  potato  plants  which  are  ob- 
served to  be  attacked  in  this  way.  A  careful  watch  will  be 
kept  in  Hadley  for  the  disease,  and  arrangements  will  be 
nmde  to  give  it  the  attention  it  deserves  should  it  reappear. 

Another  Disease  of  Cucumbers. — -In  connection  with  the 
study  of  the  powdery  mildew  of  the  cucumber,  above  de- 
scribed, there  were  received  from  Dr.  Jabez  Fisher  of  Fitch- 
burg  specimens  of  cucumber  plants  which  were  attacked  ])y 
a  still  more  serious  disease  than  the  mildew,  and  one  appar- 
ently much  more  difficult  to  control. 

This  disease  is  characterized  by  a  dwarfed  and  stunted 
appearance  of  the  shoots  attacked.  The  young  fruits  be- 
come deformed  and  distorted,  and  some  of  the  leaves  which 
reach  a  considerable  size,  perhaps  because  they  are  attacked 
late,  turn  yellow  and  die.  Sometimes  a  plant  will  push  out 
a  new  and  vigorous  shoot  which  may  grow  for  a  time,  but 
sooner  or  later  is  pretty  sure  to  succumb.  Over  the  lower 
surface  of  these  yellow  leaves  may  be  seen,  on  close  exami- 
nation, a  delicate,  white,  glairy  film,  which  recalls  by  its 
appearance  a  very  thin  dried  streak  of  some  albuminous 
substance.  Microscopic  study  of  this  film  shows  it  to  be  a 
web  of  very  fine  interlacing  fungus  threads,  closely  adherent 
to  the  surfiace  of  the  leaf.  No  spore  formation  was  ever 
observed  on  the  leaves  as  they  come  from  the  forcing-house  ; 
but  when  a  fresh  leaf,  covered  with  a  well-developed  film, 
was  placed  in  a  moist  chamber,  the  threads  gave  rise  in  two 
or  three  days  to  numerous  short,  erect  stalks,  irregularly 
scattered  along  their  sides.  These  stalks  taper  somewhat 
toward  their  tips,  which  are  rounded  or  slightly  knobbed, 
and  bear  the  elliptical  or  rather  kidney-shaped  spores  of  the 
fungus.     These  spores,  when  placed  in  water,  swell  up  by 
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absorption  of  water  until  they  become  nearly  or  quite 
spherical  in  form,  and  then  germinate  by  extending  a  germ- 
tube  nearly  as  large  as  the  average  of  the  yegetative  filaments 
of  the  fungus.  Lack  of  suitable  material  has  prevented  the 
culture  of  this  fungus  on  nutrient  media  or  attempts  to  inoc- 
ulate cuciunber  plants  with  the  fungus,  but  everything  points 
to  this  fungus  as  the  cause  of  the  trouble. 

From  the  description  given  it  is  evident  that  it  is  one  of 
the  numerous  uncertain  and  little-known  fungus  forms ;  and, 
according  to  our  present  system  of  classification,  it  must  be 
placed  in  or  very  near  the  form-genus  Acremonium.  Should 
the  disease  reappear  the  comming  winter,  special  attention 
will  be  given  to  it  and  especially  to  the  determination  of  its 
etiological  relation  to  the  disease  in  question. 

The  present  incomplete  note  is  here  inserted  as  a  prelim- 
inary record  of  a  new  disease  of  cucumbers  and  of  what  has 
been  observed  in  connection  with  it,  with  the  primary  object 
of  calling  the  attention  of  other  pathologists  and  of  growers 
of  cucumbers  under  glass  to  it.  It  is  especially  requested 
that  any  person  who  observes  this  or  any  similar  disease  will 
promptly  notify  the  writer  of  its  presence,  and  send  speci- 
mens and  all  possible  details  concerning  its  appearance  and 
spread.  Dr.  Fisher  states  that  this  disease  reduces  the  yield 
of  badly  attacked  plants  to  ten  per  cent,  of  the  normal.  It 
seems  difficult  to  combat,  as  it  steadily  increased  in  his 
houses  in  spite  of  applications  of  all  the  most  eflicient  fungi- 
cides. 

lil/e  Fungi. — The  winter  rye  on  the  station  plots  wsb 
attacked  severely  by  three  fungi.  In  June  many  of  the 
leaves  showed  the  swelling  and  distorting  effect  of  the  leaf 
smut  (  Urocystis  occulta  Wallr.),  further  details  concerning 
which  will  be  found  in  another  part  of  this  report.  It  has 
not  as  bad  a  reputation  and  is  not  as  well  known  as  the  grain 
smuts,  but  it  undoubtedly  does  much  harm  in  weakening  the 
plant  and  so  in  reducing  the  production  of  both  grain  and 
straw. 

At  the  same  time  with  the  smut  there  appeared  in  exten- 
sive orange  patches  on  the  leaves  the  summer  spores  of  one 
of  the  grain  rusts  {Puccinia  rvbigo^era  (DC.)  Wint.),  so 
abundantly  that  they  arose  in  clouds  when  the  plants  were 
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shaken.  Later  the  leaves  of  summer  wheat  on  adjoining 
plots  were  very  badly  affected.  In  July  this  stage  of  the 
fiingns  had  largely  disappeared,  and  the  leaves  of  the  rye 
were  blackened  by  the  winter-spore  pustules  of  the  same 
fungus. 

The  life-histories  of  this  and  the  related  species  of  rusts 
are  not  yet  fully  understood,  and  our  only  protection  at 
present  is  in  destroying  as  completely  as  possible  the  stubble 
and  all  refuse  which  can  harbor  their  spores  in  the  field. 
Observations  by  the  writer,  made  as  his  share  in  certain 
co-operative  studies  of  the  grain  rusts,  seem  to  indicate  that 
this  rust  does  not  survive  the  winter  in  its  host-plant,  but 
depends  upon  fresh  infection  in  the  spring.  On  our  plots 
the  sunmier-spore  pustules  on  rye  seedlings  survived  the 
early  frosts,  and  seemed  vigorous  until  the  heavy  frosts  and 
first  snowfalls.  The  plots  were  then  covered  continuously 
by  snow  until  spring.  When  they  were  again  exposed,  the 
discolored  spots  where  the  spore-pustules  had  been  could  be 
readily  observed,  and  examination  showed  a  mycelium  to  be 
present  in  the  spot.  But  it  was  apparently  dead,  for 
repeated  examination  of  the  plots  failed  to  detect  new  spores 
breaking  out  from  any  of  these  old  spots.  The  fungus  was 
not  observed  after  growth  was  resumed  until  early  in  June, 
when  a  few  warm  and  moist  days  increased  the  amount 
present  from  a  few  scattered  spots  to  a  general  epidemic. 

The  virulence  of  this  attack  of  rust  caused  a  marked  weak- 
ening of  the  plants,  as  was  shown  by  the  yellow  color  of 
their  leaves  and  by  the  abundant  presence  upon  the  leaves 
—  most  abundant  on  the  weakest  ones  —  of  the  saprophytic 
fungus  form  known  as  Cladosporium  herbarum  (Pers.)  Lk. 
The  sooty  patches  of  this  with  the  orange  masses  of  the  rust 
pretty  completely  covered  the  leaves  and  left  little  or  no 
normal  tissue. 

It  is  noteworthy,  as  illustrating  the  general  principle 
repeatedly  laid  down  in  these  reports,  that  on  those  plots 
which  had  been  supplied  with  abundant  and  readily  available 
nitrogen  the  effects  of  the  fungi  were  much  less  serious  than 
where  the  supply  of  nitrogen  was  deficient  in  quantity  or  in 
availability.  The  difference  was  especially  striking  in  re- 
spect to  the  discoloration  of  the  leaves,  which  was  less  in 
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proportion  to  the  amount  of  rust  present  on  the  well-fed 
plants. 

Tlie  Club  Root  of  Cabbages  (Plasmodicphora  Brassicm 
Wor.)  appeared  for  the  first  time  on  a  part  of  the  station 
grounds  during  the  past  season.  The  first  specimens  were 
obtained  when  the  largest  leaves  were  about  six  inches  long. 
At  this  time,  in  the  worst  specimens  the  main  root  and  its 
lateral  branches  were  attacked  and  swollen  into  a  nearly 
solid  mass  of  the  size  of  a  hen's  e^^g.  The  parts  of  the 
affected  plants  al>ove  ground  did  not  at  this  time  differ 
essentially  in  appearance  from  their  neighbors,  and  were 
recognizable  chiefly  by  the  fact  that  in  warm,  sunny  weather 
the  foliage  became  wilted  from  the  lack  of  sufficient  root 
hairs  on  their  swollen  roots  to  absorb  the  necessary  water 
to  supply  the  demands  of  active  transpiration.  These 
plants  failed  entirely  to  form  *' heads,"  and  were  therefore 
rendered  worthless  by  the  disease.  Microscopic  examina- 
tion of  the  diseased  roots  at  different  times  showed  the 
various  stages  in  the  development  ot  the  parasite  as  they 
have  been  described  and  figured  by  Woronin. 

Early  in  the  season,  just  after  the  spring  ploughing,  soil 
was  taken  from  a  field  which  had  been  planted  to  cabbages 
the  previous  season  and  had  produced  a  considerable  number 
of  *'  stump-footed  "  ones.  This  soil  was  placed  in  a  flower- 
pot in  the  greenhouse  and  sown  with  cabbage  seed.  In  due 
time  some  of  the  seedlings  were  attacked  by  the  club  root 
fungus  in  characteristic  fashion,  this  showing  the  survival  in 
the  soil  and  their  probable  pretty  general  distribution 
through  it,  after  ploughing,  since  a  single  flower-pot  ftdl 
taken  at  random  contained  at  least  several  of  them. 

It  is  a  matter  of  general  observation  among  market  gar- 
deners and  others  that  on  some  soils,  especially  heavy  and 
moist  ones,  it  is  not  profitable  to  plant  cabbages  two  years 
in  succession,  on  account  of  the  prevalence  of  club  root  the 
second  year.  But  it  has  also  been  remarked  that  two  crops 
equally  free  from  disease  may  be  raised  in  one  season.  This 
fact  is  interesting  as  a  practical  demonstration  of  the  fact 
that  the  spores  of  the  club-root  fungus  are  resting  spores, 
and  require  a  season  of  quiescence  before  they  are  able  to 
germinate  and  reproduce  the  disease. 
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After  a  year  or  two  of  other  than  cruciferous  crops  (cab- 
bages, turnips,  radishes,  etc.),  the  danger  from  the  disease 
is  past,  and  the  latter  may  again  be  planted  for  a  year. 

The  Blight  of  Oelery^  which  forms  spots  on  the  leaves, 
is  due  to  a  parasitic  fungus  form  which  bears  summer  spores, 
known  as  Cercospora  Apii  Fres.  That  this  represents 
merely  an  imperfect  form  of  some  fungus  whose  perfect 
form  probably  lives  saprophytically,  cannot  be  doubted ;  but 
no  other  form  has  thus  far  been  connected  with  it.  I  have 
observed  on  celery,  from  the  farms  of  Messrs.  W.  D.  Phil- 
brick  of  Newton  Centre  and  A.  H.  Smith  of  West  Spring- 
field, that,  after  the  brown  blight  spots  have  spread  over 
the  leaves  and  they  have  collapsed  upon  the  gi-ound,  there 
appear  upon  them  the  tiny  black  pustules  of  one  of  the 
pycnidial  forms  known  as  Septoria,  From  the  analogy  of 
other  cases  and  from  the  evidence  of  a  series  of  specimens 
in  different  stages  of  the  disease  kindly  sent  by  Mr.  Smith, 
it  is  easy  to  believe  that  the  Septoria  form  represents  an- 
other stage  in  the  history  of  the  same  fungus  to  which  the 
Cercospora  form  belongs,  although  I  have  not  been  able  to 
make  cultures.  One  would,  however,  expect  little  addi- 
tional evidence  except  from  cultures  of  the  perfect  spore- 
form,  which  we  do  not  yet  know. 

Since  there  have  already  been  described  several  so-called 
species  of  Septoria  on  various  umbelliferous  plants  which 
differ  in  no  essential  particulars  from  this  form  and  from 
each  other,  it  would  be  worse  than  superfluous  to  add  here 
another  to  the  already  large  list  of  names  which  have  been 
given  to  what  must  eventually  be  shown  to  be  a  single  form. 
And  especially  so  since  this  form  is  undoubtedly  merely  an 
imperfect  stage  in  the  life  cycle  of  some  fungus  for  which, 
when  its  whole  course  of  development  is  known,  only  a  single 
name  can  stand ;  while  the  host  of  names  inconsiderately 
given  to  its  various  imperfect  forms  will  constitute  only  a 
cumbrous  and  useless  synonymy.  So  far  as  it  has  been 
possible  to  examine  material  and  descriptions,  it  appears  that 
this  form  on  celery  is  separated  by  no  distinct  features  from 
the  following  previously  described  ones  on  Uinbelliferae : 
S.  Sii  Rob.  &  Desm.,  S.  Cryptotaeniae  E.  &  Eau,  S. 
Saniculae  £.&£.,  S.  Dearnessiil^,  &  E.  and  S,  Petroselini 
Desm. 
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Oar  form  may  be  described  as  follows :  Pycnidia  appearing 
on  the  brown  leaves  after  the  coalescence  of  Cercospora 
spots,  amphigenous,  black,  scattered,  100  to  160  mmm.  in 
diameter ;  flattened  when  of  the  larger,  globular  when  of  the 
smaller,  diameter;  pycnospores  somewhat  curved,  slightly 
tapering  to  both  ends,  usually  3-septate,  rarely  2-  or  4- 
septate,  24.*34.  x  1.7-2.  nmmi. 

It  remains  much  to  be  desired  that  the  perfect  form  of  this 
fungus  should  be  discovered.  It  will  probably  be  found 
eventually  on  blighted  celery  leaves  which  have  lain  on  the 
gi-ound  through  the  winter,  or  on  rubbish  near  by,  in  spring. 

Note.  —  Since  the  above  was  written  Mr.  F.  D.  Chester, 
of  the  Delaware  Experiment  Station,  has  described  *  what  is 
doubtless  this  form  as  occurring  on  celery  in  that  State,  and 
thinks  it  may  be  that  known  in  Europe  as  Septorxa  jPetrosd- 
ini  Desm.,  var.  Apii  Briosi. 

Clover  Fungi.  — Two  fiingi  annually  cause  much  damage 
to  the  clover  on  the  station  meadows  and  elsewhere  in 
Amherst  and  in  other  parts  of  the  State.  One  of  these  is 
the  rust  fungus  (  Uromyces  Trifolii  (Hedw.)  L^v.),  which  is 
most  harmful  in  its  sununer  and  winter  spore  stages,  which 
are  developed  almost  simultaneously  in  June  and  July. 
They  appear  in  the  form  of  pustules  of  different  shades  of 
brown,  which  burst  through  either  sur&ce  of  the  leaf,  and 
consist  of  the  closely  packed  spores  of  the  fungus. 

The  other  fungus  is  the  black  mould  {Pdythrincium 
Trifolii  E[ze.),  which  appears  in  thickly  scattered  black 
spots  over  the  under  sur&ce  of  the  leaves.  This  form  is 
often  followed  by  the  development  of  black  crusts  on  the 
affected  leaves,  which  have  been  named  Phyllachora  Trifolii 
Pers.,  and  are  supposed  to  represent  the  perfect  form  of  the 
fungus ;  but  the  winter  spores  which  should  develop  in  them 
have  never  been  described. 

Both  of  these  fungi  reduce  the  fodder  value  of  the  clover  to 
a  minimum,  and  cause  considerable  reduction  in  the  size  of 
the  leaves  and  in  the  general  vigor  of  the  plant,  and  are 
therefore  real  pests  and  sources  of  real  loss.  ^ 

A  Fish-hatchery  Fungus.  — Early  last  spring  I  received 
from  the  Northampton  fish-hatching  establishment,  through 

*  BnlletiQ  Torrey  Bot.  Clab,  December,  1891,  p.  373. 
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Dr.  J.  B.  Paige  of  the  Agricultural  College,  specimens  of 
trout  eggs  attacked  by  fungous  filaments.  These  filaments 
were  not  in  the  firuiting  stage ;  but  when  dead  flies  were 
thrown  into  the  water  containing  the  eggs,  they  were 
promptly  attacked  by  similar  filaments,  which  soon  developed 
both  nonH?exual  and  sexual  reproductive  organs,  from  which 
the  fungus  was  readily  determined  as  Achlya  racemosa  Hild. 
I  am  informed  by  H.  E.  Maynard,  Esq.,  of  Northampton, 
that  the  eggs  suffer  most  when  first  placed  in  the  hatching 
trays.  It  is  generally  believed  that  only  dead  eggs  are 
attacked ;  yet  the  fact,  which  is  commonly  observed,  that, 
if  the  eggs  are  not  removed  from  the  trays  as  fast  as  thfey 
die,  the  fungus  will  extend  to  all  the  eggs,  shows  plainly 
that  this  cannot  be  the  case.  If  it  were  able  to  attack  only 
dead  eggs,  the  fungus  could  not  be  a  source  of  harm,  and  its 
presence  in  the  trays  could  not  endanger  living  eggs.  It 
does  not,  as  far  as  I  can  learn,  attack  the  young  fry  after 
hatching. 

The  only  effective  means  of  preventing  the  spread  of  this 
affection  lies  in  the  frequent  removal  of  all  dead  eggs  from 
the  hatching  trays. 

Rust  of  Poplars. — The  European  black  poplar  {Populus 
nigra  L.)  has  been  considerably  planted  on  the  grounds  of 
the  Agricultural  College  and  elsewhere  in  Amherst. 

The  trees  are  attacked  annually  in  September  by  the 
poplar  rust  (Melampsora  populina  (Jacq.)  L6v.),  and 
during  the  past  two  seasons  the  attacks  have  been  very 
severe.  The  disease  first  shows  itself  in  the  yellowing  of  the 
lower  leaves,  due  partly  to  the  fading  of  their  natural  color 
in  consequence  of  the  presence  of  the  parasite,  and  partly  to 
the  development  on  their  lower  sides  of  the  abundant  deep- 
yellow  smnmer-spore  masses  of  the  rust.  There  now  follows 
a  definite  upward  progress  of  the  disease,  and  when  the 
middle  part  of  the  tree  is  reached,  the  lower  leaves  are 
fSsklling  in  great  numbers  and  the  lower  limbs  soon  become 
stripped  of  foliage.  This  results  in  two  to  three  weeks  after 
the  first  appearance  of  the  disease.  By  the  time  they  fall 
the  leaves  have  become  brown  in  color,  from  the  further 
degeneration  of  their  pigment  and  the  replacement  of  the 
smnmer  spores  by  the  brown  crusts  of  compacted  winter 
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spores.  The  leaves  then  lie  upon  the  ground  until  spring, 
when  the  winter  spores  germinate  and  infect  the  new  season's 
foliage. 

It  is  evident  that  much  of  the  harm  done  by  this  rust  in 
rendering  the  trees  unsightly  and  in  causing  premature 
defoliation  can  be  avoided  by  thoroughly  cleaning  up  and 
burning  all  the  iaXlen  leaves  before  snow  fells,  while  the 
winter  spores  are  still  incapable  of  germination. 

Anthracnose  of  Chestnut.  —  Since  the  cultivation  of  the 
chestnut  is  beginning  to  receive  attention  in  some  quarters, 
and  bids  fair  to  be  attended  with  considerable  success,  it 
mSy  be  worth  while  to  mention  a  fungus  which,  from  its 
prevalence  on  wild  chestnuts  about  Amherst,  seems  likely  to 
prove  troublesome  to  the  cultivated  plant.  This  fungus, 
which  must  be  known  as  Maraonia  ochroleuca  (B.  &  C), 
causes  an  anthracnose  of  the  leaves  in  the  form  of  small, 
thin,  bleached  spots,  on  which  the  spore  pustules  are  formed. 
These  spots  are  sometimes  so  abundantly  developed  as  to 
cause  the  leaves  to  shrivel  and  die ;  and  the  fungus  may  be 
expected  to  do  much  greater  harm  to  trees  growing  under 
the  artificial  conditions  of  cultivation. 

The  Black  Knot  of  tlie  Plum.  —  The  study  of  this  disease 
has  been  continued  during  the  past  year,  both  theoretically 
and  practically.  Some  trees  in  an  advanced  stage  of  the 
disease  have  been  put  in  charge  of  this  department  for  treat- 
ment, and  progress  has  been  made  in  both  lines  of  study. 
But  the  results  obtained  have  not  been  so  complete  as  was 
hoped  for,  partly  on  account  of  the  limited  material  at  my 
disposal  and  partly  because  a  large  amount  of  time  was 
requked  for  other  studies  reported  here.  Therefore  it  seems 
best  to  reserve  the  results  obtained  until  they  can  be  com- 
bined with  those  hoped  for  during  the  coming  year,  in  a 
more  complete  and  hence  more  satisfactory  account. 

Diseases  of  Tobacco.  —  This  department  has  communicated 
with  some  leading  tobacco  growers  in  the  Conjiecticut  valley 
during  the  past  fall,  with  a  view  to  the  investigation  of  the 
various  diseases  or  affections  to  which  tobacco  is  subject  in 
the  curing  shed.  These  are  known  chiefly  under  three 
names,  white  vein,  pole  sweat  and  pole  rot.  How  far  these 
names   represent    affections   due    to    distinct  causes    it  is 
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impossible  to  say,  since  they  have  apparently  caused  no  loss 
in  this  State  during  the  past  season,  and  it  has  not  been 
possible  to  obtain  material  for  study.  The  purpose  of  the 
present  note  is  to  call  the  attention  of  tobacco  growers  to 
the  fact  that  the  department  is  desirous  of  studying  the 
diseases  named,  and  to  ask  them  to  notify  the  writer  of  the 
existence  of  any  such  in  their  barns  next  season.  It  seems 
very  probable  that  much  can  be  done  towards  a  better 
understanding  of  the  nature  and  means  of  prevention  of 
these  sources  of  loss.  The  writer  desires  here  to  thank 
those  growers  who  have  so  promptly  replied  to  his  inquiries, 
and  hopes  to  be  as  promptly  informed  of  the  existence  of 
opportunities  for  the  study  of  these  diseases. 

Preventive  Treatment. 

A  somewhat  extended  account  of  the  principles  underlying 
the  preventive  treatment  of  fungous  diseases  of  plants,  with 
detailed  directions  for  the  preparation  and  application  of  the 
most  eflBcient  fungicides,  was  issued  as  Bulletin  39  of  this 
station,  in  April  last.  That  interest  in  this  subject  is  being 
awakened  was  shown  by  the  demand  for  the  bulletin  and  for 
further  information  ;  but  it  is  impossible  to  say  to  what  extent 
its  recommendations  were  acted  upon,  as  very  few  persons  have 
communicated  to  the  department  any  report  of  such  treat- 
ment or  its  results.  The  bulletin  named  can  still  be  furnished, 
on  request ;  but  the  more  important  points  of  the  discussion 
are  given  below. 

Since  a  plant  which  is  once  fairly  attacked  by  a  fungus  is 
lost,  treatment  must  be  directed  toward  preventing  the 
development  of  fungi  upon  the  plants  to  be  saved.  Pro- 
tective measures  may  be  of  two  sorts ;  those  which  remove 
possible  sources  of  infection  from  the  plants,  and  those  which 
fortify  the  plants  against  infection.  The  latter  of  these 
objects  is  accomplished  by  the  use  oi fungicides;  the  former 
may  be  largely  accomplished  by  hygienic  treatment. 

There  are  definite  laws  of  health  for  plants  as  well  as  for 
animals,  and  in  one  case,  as  in  the  other,  neglect  of  those 
laws  invites  disease.  In  the  first  place,  plants  which  are 
expected  to  grow  and  thrive  must  be  furnished  with  an 
abundance  of  the  materials  necessary  to  growth.     Weak, 
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poorly  nourished  plants  suffer  the  attacks  of  parasites  of  all 
sorts,  and  have  no  power  to  resist  them.  Secondly,  where 
a  crop  has  suffered  from  a  fungous  disease  in  one  season  and 
a  good  crop  of  the  same  kind  is  desired  in  the  following 
season,  every  tangible  trace  of  the  disease  must  be  removed. 
For  example,  if  a  vineyard  has  suffered  from  mildew  or  black 
rot  J  all  diseased  leaves  and  berries  should  be  collected  at 
the  end  of  the  season  with  scrupulous  care  and  wholly 
burned ;  and  the  same  advice  applies  to  a  large  list  of  cases. 
Thus  incalculable  numbers  of  the  spores  of  the  fungi  of  the 
respective  diseases  will  be  prevented  from  infesting  the  next 
season's  crop.  In  some  cases  where  the  spores  remain  in 
the  soil,  as  in  the  stump  foot  of  cabbages  or  the  smut  of 
onions,  the  attacks  of  the  disease  can  only  be  avoided  by 
rotation  with  crops  upon  which  the  fungus  in  question  can- 
not live.  Thirdly,  wild  plants,  which,  being  nearly  related 
to  a  given  cultivated  one,  may  be  subject  to  the  same  dis- 
ease, or  which  bear  a  complementary  spore  form  of  a 
pleomorphic  fungus,  should  be  carefully  excluded  from  the 
neighborhood  of  cultivated  ones.  Thus,  wild  cherries  or 
plums,  which«are  equally  subject  to  the  black  knotj  should 
be  kept  away  from  plum  orchards ;  and  spinach  fields  should 
be  kept  free  of  pig-weed,  since  both  plants  are  attacked  by 
the  same  mildew;  and  again,  since  red  cedars  bear  one 
spore-form  of  a  fungus  whose  other  form  is  the  rust  of  apple 
leaves,  it  is  plain  that  they  should  not  be  allowed  to  grow 
near  an  apple  orchard. 

The  importance  of  these  preventives  is  often  underrated 
by  persons  who  understand  and  use  successfully  other  forms 
of  treatment.  It  is  evident,  however,  that,  in  removing  as 
completely  as  is  possible  the  conditions  which  favor  the 
abundance  and  increase  of  a  fungus  in  the  vicinity  of  its 
host  plant,  half  the  battle  is  won.  When  this  has  been 
done,  we  may  protect  the  plants  by  the  external  application 
of  fungicides. 

These  preparations,  when  properly  prepared  and  when 
applied  at  the  right  times  and  in  the  right  way,  have  been 
abundantly  proved  to  be  of  the  greatest  value,  and  often  to 
determine  the  difference  between  a  fiill  crop  from  plants  on 
which  they  are  used  and  practically  no  crop  where  they  are 
not  applied. 
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But  the  fact  caDnot  be  too  strongly  emphasized  that 
everything  depends  upon  how  they  are  prepared,  and  upon 
hxyw  and  when  they  are  applied.  The  following  pages  at- 
tempt to  give  somewhat  full  instruction  how  to  prepare  and 
apply  the  most  valuable  fungicides,  and  such  general  hints 
when  to  apply  them,  as  will  be  of  service.  The  proper 
times  for  their  application  vary  so  much  with  special  con- 
ditions, however,  that  instructions  on  this  point  must  form 
an  important  part  of  the  special  directions  for  any  particular 
case. 

Pteparaiion.  —  The  protective  quality  of  most  of  the  best 
fungicides  lies  in  the  fact  that  they  contain  a  certain  propor- 
tion of  copper ;  and,  of  the  four  reconamended  as  applicable 
to  most  cases  of  fungous  diseases,  three  contain  it  as  the 
essential  constituent. 

The  Bordeaux  Mixture  requires  six  pounds  sulphate  of 
copper,  four  pounds  quibklime  (fresh)  and  twenty-two  gal- 
lons water.  The  sulphate  of  copper,  known  to  the  trade 
also  as  blue  vitriol  or  blue-stone,  is  dissolved  in  two  gallons 
of  water.  The  solution  will  be  hastened  if  the  water  be 
heated  and  the  sulphate  pulverized.  After  the  solution  is 
complete,  fourteen  gallons  of  water  are  added  to  it.  The 
quicklime  is  slaked  in  six  gallons  of  water,  and  stirred 
thoroughly  until  it  forms  a  smooth,  even  mixture.  After 
standing  for  a  short  time  it  is  again  stirred  and  added 
gradually  to  the  sulphate  solution,  which  is  thoroughly 
stirred  meanwhile.  The  mixture  is  then  ready  for  use, 
though  some  experimenters  reconmiend  further  dilution  to 
twenty-five  or  thirty  gallons,  for  certain  uses.  It  should 
not  be  prepared  until  needed,  and  should  be  used  fresh, 
as  it  deteriorates  with  keeping.  Since  the  lime  remains 
merely  in  suspension  and  is  not  dissolved,  the  mixture 
should  be  strained  through  fine  gauze  before  entering  the 
tank  of  the  spraying  machine,  so  that  all  of  the  larger 
particles  which  might  clog  the  sprayer  may  be  removed. 

Anmioniacal  carbonate  of  copper,  in  its  improved  form, 
is  prepared  from  three  ounces  carbonate  of  copper,  one 
pound  carbonate  of  ammonia  and  fifty  gallons  water.  Mix 
the  carbonate  of  copper  with  the  carbonate  of  ammonia, 
pulverized,  and  dissolve  the  mixture  in  two  quarts  of  hot 
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water.  When  they  are  wholly  dissolved,  add  the  solutioD 
to  enough  water  to  make  the  whole  quantity  fifty  gallood. 
This  preparation  has  been  found  to  be  better  and  cheaper 
than  that  made  according  to  the  original  formula,  which  is 
as  follows :  Dissolve  three  ounces  carbonate  of  copper  in 
one  quart  aqua  anmionia  (22^  B.),*  and  add  the  solution  to 
twenty-five  gallons  of  water. 

Dr.  Thaxter,  formerly  of  the  Connecticut  Experiment 
Station,  has  suggested  that  a  very  large  saving  may  be  made 
by  preparing  the  carbonate  of  copper  by  the  following 
method,  instead  of  buying  it,  as  its  market  price  is  much 
greater  than  that  of  the  materials  necessary  for  its  prepara- 
tion :  Take  two  pounds  of  sulphate  of  copper  and  dissolve 
it  in  a  large  quantity  of  hot  water ;  in  another  barrel  or  tub 
dissolve  two  and  one-half  pounds  of  carbonate  of  soda  (sal- 
soda)  in  hot  water.  When  both  are  dissolved  and  cooled, 
pour  the  soda  solution  into  the  copper  solution,  stirring 
rapidly.  There  will  result  a  blue-green  precipitate  of  car- 
bonate of  copper,  which  must  be  allowed  to  settle  to  the 
bottom  of  the  vessel.  Now  draw  off  the  clear  liquid  above 
the  sediment,  fill  the  vessel  with  fresh  water  and  stir  up  the 
contents  thoroughly.  After  the  copper  carbonate  has  once 
more  settled  to  the  bottom,  again  draw  off  the  clear  fluid 
above.  The  carbonate  may  now  be  removed  from  the  vessel 
and  dried,  when  it  is  ready  for  use.  From  the  amount  of 
blue-stone  and  sal-soda  given  above  will  be  produced  one 
pound  of  copper  carbonate,  and  the  amount  of  each  neces- 
sary to  produce  any  given  amount  of  copper  carbonate  is 
easily  calculated. 

Sulphate  of  copper  is  used  in  solutions  of  varying  strength 
for  certain  special  cases. 

Sulphide  of  potassium,  known  also  as  sulphuret  of  potas- 
sium or  liver  of  sulphur,  has  been  found  useful  in  the  treat- 
ment of  diseases  caused  by  those  fungi  known  as  powdery 
mildews,  especially  on  plants  grown  under  glass.  It  is 
ordinarily  used  in  the  proportion  of  half  an  ounce  of  the 
sulphide  to  one  gallon  of  water. 

*  Dealers  osnallj  handle  ammonia  water  of  a  stiengtb  of  24^  B.  (=s  22  5#  am- 
monia) or  of  26^  B.  ( =  2Q.6%  anmionia).  To  rednoe  these  to  the  required  BtrengUi* 
22^  B.  (=  I9i  ammonia),  add /our  parts  of  water  to  ton  of  aqna  ammonia  of  26^,  or 
two  parts  of  water  to  ten  parts  of  24^  aqna  ammonia. 
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Mateinals,  —  For  the  convenience  of  persons  who  may- 
wish  to  purchase  the  necessary  materials  for  the  preparation 
of  fungicides,  the  writer  has  communicated  with  several 
reliable  houses  in  some  of  the  larger  cities  of  the  State,  and 
has  received  from  those  named  below  favorable  replies  as  to 
their  readiness  to  fill  orders  promptly,  and  as  to  prices. 
He  can,  therefore,  recommend  these  firais  to  persons  wish- 
ing fungicide  supplies,  without  in  any  respect  imi)lying  that 
there  are  not  many  others  equally  reliable :  — 

"Weeks  and  Potter  Company,  360  Washington  Street,  Boston. 
Messrs.  E.  &  F.  King,  Boston. 

Talbot  Dyewood  and  Chemical  Company  24  and  26  Middle 
Street,  Lowell. 

Jerome  Marble  &  Co.,  Worcester. 

Messrs.  II.  &  J.  Brewer,  463  Main  Street,  Springfield. 

Concerning  the  cost  of  the  various  materials  named  above 
no  very  exact  figures  can  be  given,  since  i)rices  vary  with 
the  state  of  the  market  and  according  to  the  quantity  ordered. 
Prices  i)er  pound  are  considerably  higher  for  small  quantities 
than  for  larger  ones,  and  the  substances  cost  nmch  less  in 
original  packages  than  in  smaller  lots.  A  large  saving  can 
])e  aflected  if  several  i)ersons  will  combine  in  ordering  what 
they  need,  both  in  the  cost  i)er  pound  of  the  chemicals  and 
in  cost  of  transportation.  The  following  quotations  may  be 
given  as  the  approximate  prices  of  the  various  sub?<tanccs  in 
small  lots,  at  retail,  and  discounts  from  these  prices  will 
increase  with  the  amount  of  the  order :  — 

Cents 
per  J'liund. 

Copper  sulphate, 8 

Copper  carbonate,       . GO 

Ammonium  carbonate, 15 

Sodium  carbonate, 3 

Aqua  ammonia  (24^), 10 

Potassium  sulphide, 25 

Application, — In  the  case  of  diseases  caused  by  fungi 
which  spread  from  plant  to  plant  during  the  growing  season, 
the  necessary  protection  is  afforded  by  applying  the  fungi- 
cides in  the  fonn  of  a  very  fine  spray  to  the  surface  of  the 
plants   until    they  are   thoroughly  wetted.      This,   drying, 
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leaves  a  thin  film  over  the  plants,  which  is  fatal  to  fongos 
spores  that  may  fall  upon  it.  Suitable  spraying  apparatos 
is  of  the  first  importance  to  success  in  the  use  of  fungicides, 
especially  a  nozzle  which  shall  allow  the  escape  of  only  the 
finest  spray.  The  ordinary  spraying  nozzles  used  with  hose 
or  with  small  hand  pumps  are  utterly  unsuited  to  this  pur- 
pose. The  best  form  is,  perhaps,  that  known  as  the  Yermorel 
nozzle,  which  is  furnished  with  many  pieces  of  apparatus,  or 
may  be  purchased  separately.  This  nozzle  gives  a  very  fine 
and  steady  spray,  which  may  be  instantly  cut  off,  and  is  the 
best  suited  for  the  Bordeaux  mixture,  since  it  has  an  attach- 
ment for  promptly  fireeing  it  of  clogging  particles.  Another 
excellent  nozzle  for  the  other  fungicides  described,  which 
are  clear  solutions,  is  the  Nixon  nozzle. 

For  supplying  the  necessary  pressure  to  drive  the  liquid 
through  the  nozzle  in  the  form  of  spray,  some  form  of  force 
pump  is  necessary.  The  form  chosen  must  depend  on  the 
amount  of  work  to  be  done  and  the  character  of  the  plants 
to  be  treated.  We  may  distinguish  tiiree  general  types. 
The  knapsack  type  is  suitable  for  almost  any  small  job,  the 
importance  of  which  does  not  justify  the  purchase  of  a  more 
expensive  apparatus,  and  is  especially  adapted  to  use  upon 
low-growing  plants  cultivated  in  hills  or  rows.  These  ma- 
chines have  a  tank  holding  a  few  gallons  with  a  pump  worked 
by  a  lever  with  one  hand,  while  the  other  hand  directs  the 
nozzle,  the  apparatus  being  strapped  upon  the  back  of  the 
operator.  The  hand-cart  type  of  pump  oonsbts  of  a  large 
reservoir,  representing  the  body  of  the  cart,  connected  with 
a  force  pump,  and  the  whole  mounted  on  two  or  three  wheels 
with  a  handle  for  pulling  or  pushing.  The  horse-^xirt  type 
of  machine  includes  a  larger  reservoir  and  more  powerful 
pump,  capable  of  throwing  several  streams,  mounted  on 
wheels,  to  be  drawn  through  the  field  or  orchard  by  horse- 
power. 

For  information  concerning  the  details  and  prices  of  the 
numerous  spraying  machines  on  the  market,  the  reader  is 
referred  to  the  catalogues,  which  will  be  sent  on  application, 
of  the  Nixon  Nozzle  and  Machine  Companjr,  Dajrton,  O. ; 
The  Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y. ; 
Albinson  &  Co.,  2026  Fourteenth  Street,  Washington,  D.  C. ; 
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Adam  Weaber  and  Son»  Vinelandy  N.  J. ;  Ramsey  &  Co., 
Seneca  Falls,  N.  Y. ;  Field  Force  Pomp  Company,  Lock- 
port,  N.  Y.,  or  W.  &  B.  Douglas,  Middletown,  Conn. 

When  to  Apply.  — As  has  been  said,  this  question  is  of 
the  first  importance  in  dealing  with  any  disease,  but  the 
answer  varies  with  the  case  in  hand.  In  general,  however, 
let  it  be  remembered  that  all  treatment  is  preventive,  that 
plants  once  attacked  are  lost,  and  that  spraying  must  there- 
fore be  prompt  and  early.  In  the  case  of  a  disease  of  an 
herbaceous  crop  like  potatoes,  the  first  spraying  should  be 
given  at  once  on  the  appearance  of  the  disease  in  any  part 
of  the  field  or  a  neighboring  field.  The  same  applies  to 
diseases  of  woody  plants  which  have  previously  been  free 
from  disease ;  but  where  grapes  or  apples,  for  instance,  were 
attacked  last  year,  treatment  should  begin  with  the  beginning 
of  growth,  and  should  proceed  on  the  assumption  that  the 
disease  will  reappear  if  not  prevented.  In  any  case,  after 
spraying  is  begun  it  must  be  repeated  until  danger  is  past,  — 
a  very  variable  period,  —  at  intervals  which  may  average  ten 
days  or  two  weeks,  but  will  vary  according  to  circumstances, 
depending  especially  on  the  amount  of  rainfi^,  which  washes 
the  copper  salts  from  the  plants  and  renders  a  new  applica- 
tion necessary.  It  is  always  best  to  leave  an  occasional 
plant  or  row  of  plants  untreated  among  the  treated  ones  to 
furnish  a  basis  for  judgment  as  to  the  efficacy  of  the  treat- 
ment. 

Quantities  Needed.  —  It  is  very  difficult  to  give  any  state- 
ment of  the  amount  of  a  fungicide  required  to  properly  spray 
any  of  the  various  plants  pn  which  it  may  be  used. 

The  size  and  leaf  surface  of  plants  of  the  same  kind  vary 
so  much  with  their  age,  the  conditions  of  cultivation,  and 
other  controlling  fSEUstors,  that  it  is  hardly  possible  to  say 
what  is  an  average  plant  of  any  sort.  Besides  this,  very 
few  experimenters  have  published  statements  as  to  the 
quantities  used  in  their  work.  Yet  one  of  the  first  questions 
asked  by  a  beginner  is,  "  How  much  do  I  need? " 

With  these  facts  understood,  the  following  figures  may  be 
given  as  approximate  statements  of  the  amount  of  a  prepa- 
ration required  for  properly  spraying  the  crops  named,  when 
a  suitable  and  economical  nozzle  is  used.     For  another  plant 
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the  amount  can  be  roughly  estimated  by  a  comparison  of  its 
leaf  surfiM^e  with  that  of  one  of  these ;  For  apple-trees,  one 
and  one-half  to  two  gallons  to  a  good-sized  tree ;  for  grape- 
vines, one  gallon  to  six  or  eight  well-grown  vines;  for 
potatoes,  one  hundred  to  one  hundred  and  twenty-five  gal- 
lons per  acre. 

A  Caution.  —  Certain  observations  of  the  writer  and  cer- 
tain well-known  incidents  in  the  firuit  trade  during  the  past 
season  show  that  the  use  of  fungicides,  like  every  other 
good  thing,  may  be  carried  to  extremes  by  inexperienced  or 
incautious  beginners  or  by  over-zealous  friends.  It  is  un- 
deniably true  that  the  free  use  of  copper  preparations  has 
been  reconmiended  far  too  promiscuously  and  too  incon- 
siderately in  certain  quarters  for  every  fungous  ill  which 
vegetable  **  flesh  is  heir  to."  It  is,  or  ought  to  be,  self- 
evident  that,  on  plants  whose  foliage  is  to  be  eaten,  like 
lettuce,  these  preparations  should  never  be  used.  On  plants 
like  the  potato,  which  are  cultivated  for  subterranean  parts, 
their  use  is  perfectly  safe ;  while  to  fruit-trees  and  vines  the 
Bordeaux  mixture,  at  least,  should  not  be  applied  after  the 
fruit  has  begun  to  ripen.  If,  from  its  nature  or  through 
favoring  conditions,  a  disease  makes  its  appearance  after  the 
fruit  has  begun  to  color,  much  can  be  done  to  prevent  its 
spread  by  removal  of  diseased  parts  and  rigid  hygienic  pre- 
cautions. But,  from  the  point  of  view  of  profit  and  loss 
alone,  it  is  not  worth  while  to  save  a  crop  to  be  seized  by 
some  vigilant  board  of  health,  which  can  afford  to  err  only 
on  the  side  of  safety.  Our  present  methods  of  treatment, 
while  sufficient  and  unobjectionable  for  certain  cases,  must 
be  regarded  as  only  temporary  and  for  the  present  better 
than  nothing,  in  many  other  cases.  For  many  diseases  our 
only  remedy  yet  known  is  quite  as  bad  as  the  disease,  and  it 
is  not  to  be  expected  that  public  sentiment  will  long  tolerate 
the  use  of  poisonous  insecticides  and  fungicides  where  such 
use  involves  any  possible  danger. 

Some  Experiences.  —  The  responses  to  the  offers  of 
assistance  contained  in  this  bulletin,  while  not  so  numerous 
as  they  should  have  been,  were  yet  encouraging.  They 
show  that  our  most  progressive  farmers  and  gardeners  are 
beginning  to  appreciate  what  this  department  is  glad  to  do 
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for  them.  It  is  not  known  to  what  extent  many  of  those 
who  wrote  for  further  information  and  advice  practically 
applied  it ;  but  reports  have  been  received  from  some  which 
speak  for  themselves.  Such  is  that  of  Mr.  J.  N.  Pardee  of 
South  Billerica^  who  sprayed  his  apple  trees  only  twice  with 
Bordeaux  mixture,  containing  Paris  green,  once  on  the  1st 
and  once  on  the  13th  of  June.  In  each  case  the  spraying 
was  followed,  the  next  day,  by  a  heavy  shower.  Thinking 
tiie  rains  must  have  washed  off  the  combined  fungicide  and 
insecticide,  and  that  it  was  too  late  for  further  treatment  to 
be  effective,  he  did  nothing  more.  Concerning  results,  he 
writes:  **The  fruit  from  the  sprayed  trees  and  parts  of 
trees  did  not  drop  off  as  freely  as  from  the  unsprayed  trees, 
and  is  uniformly  fair,  with  clean,  smooth  skin,  and  two- 
thirds  grade  as  choice  No.  1,  while  the  other  third  brings  a 
good  price  as  seconds.  It  is  fi&ir,  but  wormy.  The  fruit 
from  the  unspitiyed  trees  and  parts  of  trees  is  almost  uni- 
formly covered  with  black  spots.  The  sound  apples  will  not 
grade  as  first-class  No.  1,  while  the  wormy  apples  go  for 
cider,  and  less  than  one-third  of  the  fruit  is  sound.  As  all 
other  conditions,  soil,  care,  etc.,  have  remained  the  same,  I 
do  not  know  what  to  attribute  the  difference  to,  except  to 
the  spraying.  The  cost  of  the  material  for  the  two  spray- 
ings was  about  fifteen  cents  per  tree,  and  the  time  taken  to 
spray  thirty  trees  twice  was  about  three  hours  for  two  men  and 
a  horse."  It  is  evident  that  the  secret  of  the  efficacy  of  this 
slight  treatment  is  to  be  found  in  the  fact  that  it  was  applied 
at  just  the  right  time  in  the  development  of  the  fruit,  and 
that  the  preparation  was  not  washed  off  by  the  rains  which 
immediately  followed  its  application. 

Mr.  N.  E.  Baker  of  Lawrence  has  sprayed  his  carnations 
with  the  improved  form  of  ammoniacal  carbonate  of  copper 
both  before  and  since  putting  them  in  the  house,  as  a  pro- 
tection against  the  leaf-spot  fungus  (Septoria  Dianthi 
Desm.),  and  reports  that  the  new  growth  is  vigorous  and 
healthy. 

These  examples  serve  to  show  what  may  fairly  be  expected 
from  the  proper  use  of  fungicides  well  applied,  and  it  is 
hoped  that  they  may  encourage  many  others  to  try  them 
next  season.     As  a  further  stimulus  in  this  direction  it  is 
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proposed  to  give  annually  in  tliese  reports  special  detailed 
instructions  for  the  treatment  of  some  group  of  diseases 
caused  by  fungi  whose  life  histories  are  so  similar  that  the 
same  directions  will  apply  to  all.  The  symptoms  of  each 
disease  and  its  effect  on  the  diseased  plants  will  be  described, 
and  enough  of  the  life  history  of  the  parasite  will  be  given 
to  make  clear  the  reasons  for  the  treatment  prescribed. 

The  group  chosen  for  the  present  report  is  one  of  the  beat 
known  as  to  the  life  history  of  its  members,  some  of  which  are 
among  the  most  easily  avoided  of  all  the  fungi.  It  will,  there- 
fore, serve  as  an  excellent  introduction  to  the  subject.  Further- 
more, the  simplicity  of  the  preventive  treatment  for  some  of 
these  diseases  will  serve  to  tempt  the  reader  to  undertake  it, 
and  its  striking  efficacy  will  encourage  the  beginner  to  try 
the  more  laborious  treatment  for  other  troubles.  The  diseases 
in  question  are  those  known  as  Smuts.     (See  Plate  I.) 

Of  the  large  number  of  smut  fimgi  which  attack  plants  of 
all  sorts,  the  number  of  those  which  are  sources  of  loss  to 
Massachusetts  farmers  to  such  an  extent  as  to  deserve 
mention  here  is  five  or  six.  They  are  those  which  cause  the 
diseases  known  as  the  loose  smuts  of  oats,  barley  and  com, 
and  the  leaf  smuts  of  rye  and  of  onions. 

The  loose  smuts  are  peculiarly  harmful,  because  the  black 
smut-masses  are  formed  only  in  the  seeds  or  grains,  the  very 
part  for  which  the  plants  are  cultivated.  These  smuts  of 
oats,  barley  and  wheat  have  been  regarded  until  lately  as 
belonging  to  a  single  species '  known  as  UstUago  segetum 
(Bull.)  Ditm. ;  but  those  who  have  studied  them  most  care- 
fully now  consider  that  they  include  four  species,  distin- 
guished by  differences  in  spore  germination,  and  by  their 
restriction  to  particular  hosts  and  their  inability  to  attack 
others.  They  are  called  respectively  Ustilago  Avenae 
(Pers.),  on  oats,  U.  Hordei  (Pers.)  and  U.  nuda^  (Jensen) 
K.  &  Sw.,  on  barley,  and  U.  Tritici  (Pers.),  on  wheat. 
As  the  oat  smut  has  been  studied  most  and  is  best  known, 
and  is  also  perhaps  the  form  which  causes  most  loss  in  Massa- 
chusetts, it  may  be  described  here  as  a  general  type  (Fig,  1.) 

This  fungus  can  penetrate  only  the  very  young  tissues  of 
its  host  plant,  and  is  harmless  to  tissues  whose  outer  cell 
walls  have  begun  to  harden.     To  be  effective,  the  fungua- 
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threads  must  reach  the  growing  tip  of  the  host  and  develop 
with  it ;  thus  giving  no  sign  of  their  presence  until  the  plant 
is  well  grown  and  the  heads  are  formed.  But  the  growing 
point  can  only  be  reached  when  the  very  young  seedling  is 
attacked ;  therefore  all  attacks  at  a  late  period  in  the  life 
of  the  host  are  soon  overcome  and  outgrown.  Now  the  tuft 
of  hairs  or  *  *  beard  ^  and  the  *  *  hulls  "  of  the  grain  afford  very 
convenient  lodging  places  for  smut  spores,  which  are  thus 
sown  with  the  seed,  germinate  with  it,  and  are  ready  to 
attack  the  young  seedling  at  just  the  time  when  then*  attack 
is  most  effectual.  Besides,  these  spores  germinate  most 
freely  in  fresh  manure,  and  produce  multitudes  of  germs 
which  can  attack  the  host  plant  under  favorable  circum- 
stances. As  it  is  probable  that  the  spores  can  pass  through 
the  animal  body  unharmed,  the  manure  from  animals  which 
have  eaten  smutted  grain  must  be  a  very  important  som*ce 
of  infection.  But  it  has  been  shown  that  the  reproductive 
power  of  these  germs  becomes  exhausted  in  the  course  of  a 
year  in  manure ;  therefore  old  and  well  rotted  manure,  while 
otherwise  better  for  the  crop,  is  also  harmless  as  a  carrier  of 
disease. 

Professor  Kellerman,  formerly  of  the  Kansas  Agricultural 
College,  has  estimated  that  in  Kansas  the  average  annual  loss 
of  oats  from  this  disease  is  equal  to  six  or  seven  per  cent, 
of  the  crop,. and  there  is  no  reason  to  suppose  that  this  esti- 
mate is  too  high  for  our  own  State.  On  the  basis  of  the 
statistics  of  the  United  States  Department  of  Agriculture  this 
would  give  an  annual  loss  in  Massachusetts  of  $20,000  from 
this  single  smut.  Nearly  the  whole  of  this  amount  might 
very  easily  be  saved,  if  our  farmers  would  apply  the  very 
simple  treatment  which  will  certainly  limit  the  disease  to 
an  occasional  stalk.  This  consists  in  soaking  the  seed  for 
fifteen  minutes  in  hot  water,  kept  at  a  temperature  of  132^ 
F.,  or  for  twenty-four  hours  in  a  solution  of  one  pound  of 
potassium  sulphide  (liver  of  sulphur)  in  twenty-four  gallons 
of  water.  Neither  of  these  treatments  injures  the  seed,  but, 
on  the  contrary,  distinctly  increases  the  crop. 

Of  the  barley  smuts  (Fig.  2)  one  seems  to  yield  readily 
to  the  same  treatment,  while  the  other  seems  not  to  be  pre- 
vented by  it ;  but,  as  both  forms  commonly  occur  on  the 
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same  fields  at  least  a  considerable  decrease  in  the  loss  fix>m 
smut  may  be  expected  to  follow  the  treatment  of  barley  with 
hot  water  before  planting. 

Wheat  is  not  a  crop  of  sufficient  importance  in  Massa- 
chosetts  to  make  any  extended  mention  necessary  here.  It 
is  subject  not  only  to  the  loose  smut  mentioned  above  (Fig. 
3),  but  also  to  the  so-called  hard  or  stinking  smut  or 
"Bunt"  {Tilletia  sp.,  Fig.  6).  The  latter  of  these  is  com- 
pletely controlled  by  the  hot-water  treatment,  but  the  former 
seems  not  to  be  affected  by  it. 

A  few  practical  directions  for  applying  the  hot-water 
treatment  may  be  useful  here.  The  seed  should  first  be 
thoroughly  wetted  in  cold  water,  and  all  imperfect  seeds 
and  other  bodies  which  float  on  the  top  skimmed  off.  Two 
kettles  of  water  should  be  provided,  that  in  one  at  a  tempera- 
ture of  110°  to  120°,  and  that  in  the  other  at  the  temperature 
i*equired  for  the  treatment,  132°.  The  latter  should  be  kept 
as  nearly  as  possible  at  the  same  temperature  throughout 
the  treatihent,  by  the  addition  of  hot  or  cold  water  whenever 
the  thermometer  shows  it  to  be  necessary.  The  seed  is 
taken  in  lots  of  perhaps  half  a  bushel  at  a  time  in  a  basket 
of  wire  gauze  or  a  bag  of  very  loosely  woven  material,  and 
plunged  first  into  the  cooler  water,  lifted  out  and  plunged 
again  until  it  is  thoroughly  wetted  and  warmed.  This  is 
important,  that  the  seed  may  not  cool  the  hotter  water  too 
much.  Now  the  basket  or  bag  is  transferred  to  the  latter 
and  allowed  to  remain  fifteen  minutes,  during  which  it  is 
occasionably  lifted  and  lowered  and  turned  about,  to  ensure 
the  complete  wetting  of  every  grain.  When  the  seed  is 
remo7ed  it  is  quickly  cooled  with  cold  water  and  spread  out 
until  it  is  dry  enough  to  be  sown. 

In  the  case  of  the  com  smut  it  is  not  merely  the  young 
grains  which  are  attacked,  but  the  pustules  may  be  found 
upon  any  part  of  the  plant ;  and  an  infection  of  any  part 
sufficiently  yoiipg  to  be  penetrated  by  the  fungus  gives  rise 
in  a  few  weeks  to  smut  pustules.  Thus  the  plant  is  not 
beyond  liability  to  infection  until  all  its  tissues  are  hardened ; 
that  is,  until  the  **  tassel"  appears. 

The  only  treatment  for  this  trouble  which  can  be  con- 
fidently reconune  nded  is  the  prompt  removal  and  destruction 
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of  all  smutted  parts  as  soon  as  they  appear.  It  should  hardly 
be  necessary  to  call  attention  to  the  fS^t  that  to  tiirow  them 
into  the  compost  heap  is  not  to  destroy  them,  but  is  often 
the  surest  means  of  perpetuating  and  disseminating  the 
disease. 

Fig.  5  shows  a  portion  of  a  **  tassel "  of  com  attacked  by 
smut. 

The  leaf-smut  of  rye  (Fig.  4)  forms  its  black  masses  on 
the  leaves  and  stems  of  rye,  which  are  often  considerably 
distorted  by  it.  It  does  not,  therefore,  cause  a  direct  loss 
of  grain,  but  indirectly  reduces  the  crop  by  weakening  the 
plants  which  are  attacked. 

The  same  is  true  of  the  onion  smut^  which  forms  its 
pustules  on  both  leaves  and  bulbs,  and  commonly  kills  its 
host.  If  the  attack  is  not  too  severe,  however,  the  plant  may 
recover,  though  greatly  weakened  and  never  producing  a 
strong  bulb.  It  appears  that  only  the  young  seedlings  are 
susceptible  to  attack.  This  smut  is  propagated  by  means  of 
the  soil,  and  its  spores  may  retain  their  vitality  in  the  earth 
for  several  years.  Treatment  must  consist  in  sowing  with 
the  onion  seed  some  fungicidal  substance  which  shall  prevent 
the  development  of  the  smut  spores  in  its  vicinity,  and  the 
consequent  infection  of  the  seeding  onions.  The  substance 
which  gives  most  promise  in  this  line  at  present  is  flowers 
of  sulphur,  although  its  protective  efiect  is  not  all  that  can 
be  desired.  When  a  field  becomes  badly  infected  it  should 
be  used  for  some  other  crop,  and  the  onion  crop  transferred 
to  fresh  ground  for  several  years,  at  least. 

For  the  assistance  of  any  who  may  not  feel  certain  as  to 
the  identify  of  the  diseases  here  discussed,  a  plate  is  appended 
showing  the  characteristic  appearance  of  the  various  smuts 
here  mentioned,  except  that  of  onions.  This  plate  was  made 
from  a  photograph  taken  directly  from  specimens  of  diseased 
plants,  and  shows  the  efiects  of  the  various  fungi  on  their 
respective  host  plants  very  clearly.  With  its  help  one  should 
be  able  to  identify  the  diseases  represented  without  doubt. 


EXPLANATION   OF   PLATE   I. 


Appearance  of  Some  Smut  Diseases. 
(All  ftguret  of  ncUural  tUe,) 

Fig.  1.  Loose  Sraat  of  Oats,   UstUago  Avence  (Pers.)  Jens. 

Fig.  2.  Loose  Smut  of  Barley,  naked  form,  U.  nuda  (Jens.)  Kell.  &  Sw. 

Fig.  3,  Ix>ose  Smut  of  Wheat,  U.  Tritici  (Pers.)  Jens. 

Fig.  4.  Leaf  Smut  of  Rye,  Urocystis  occulta  (Wallr.)  Rabh. 

Fig.  6.    Smut  of  Corn  in  the  stamlnate  flowers  or  **  tassel,"   Ustilaiio 
maydis  (DC.)  Cda. 

Fig.  6.     Stinking  Smut  or  **  Bunt"  of  Wheat,  Tilletia  fastens  (B.  &  C.) 
Trel. 
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PART  III. 


SPECIAL  WORK  IN  THE  CHEMICAL  LABORATORY. 


I.    Communication  on  Commercial  Fsrtilikers:  — 

1.  General  Introduction. 

2.  Laws  for  the  Regulation  of  Trade  in  Commercial  Fertilizers. 

3.  List  of  Licensed  Manufacturers  for  Mat  1,  1890,  to  Mat  1,  1891. 

4.  Analyses  of  Licensed  Fertilizers. 

5.  Analyses  of  Commercial  Fertilizers  and  Manurial  Substances  sent 

ON  FOR  Examination. 

6.  Miscellaneous  Analyses. 
II.    Water  Analyses. 

III.  Compilation  op  Analyses  made  at  Amherst,  Mass.,  of  Agricultural  Chemi- 

cals AND  Refuse  Materials  used  for  Fertilizing  Purposes. 

IV.  Compilation  of  Analyses   made  at  Amherst,  Mass.,  op  Fodder  Articles, 

Fruits,  Suoarproducino  Plants,  Dairy  Products,  etc. 
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I.      COMMUNIOATION   OK  COMMERCIAL   FeRTILIZEBS. 

1.  General  introdaction. 

2.  State  laws  for  the  regolation  of  the  trade  in  commercial 

fertilizers. 

3.  List  of  licensed  manafactarers  and  dealers  for  May  1,  1890, 

to  May  1,  1891. 

4.  Analyses  of  licensed  fertilizers. 

5.  Analyses  of  commercial  fertilizers  and  manurial  substances 

sent  on  for  examination. 

6.  Miscellaneous  analyses. 

1.     General  Introduction. 

The  sale  of  commercial  manurial  substances,  compound  and 
simple,  has  been  quite  active  in  our  State.  Forty-eight  manu- 
facturers and  dealers  have  applied  and  received  a  license  for 
the  sale  of  their  various  brands  in  our  State.  Twenty-six  of 
them  are  residents  of  other  States. 

One  hundred  and  ninety-two  samples  of  licensed  articles 
have  been  collected  in  all  parts  of  the  State  by  a  duly  author^ 
ized  agent  of  the  station.  One  hundred  and  fifty-eight  of 
them  have  been  carefully  analyzed  at  the  chemical  laboratory 
of  the  station  with  the  following  results :  six  samples  con- 
tained all  three  essential  constituents  above  the  highest 
guarantee ;  eighteen  samples  contained  two  of  the  essential 
constituents  above  the  highest  guarantee ;  forty-two  samples 
contained  one  of  the  essential  elements  above  the  highest 
guarantee;  sixty-one  samples  contained  all  three  essential 
elements  at  the  lowest  guarantee;  fifty  samples  contained 
two  elements  at  the  lowest  guarantee;  thirteen  samples 
contained  one  element  at  the  lowest  guarantee ;  no  samples 
contained  all  three  essential  elements  below  the  stated  lowest 
guarantee ;  nine  samples  contained  two  elements  below  the 
stated  lowest  guarantee;  forty-two  samples  contained  one 
element  below  the  lowest  stated  guarantee. 

The  deficiency  in  one  or  two  essential  constituents  was  in 
the  majority  of  instances  compensated  for  by  an  excess  in 
the  others.  The  variations  in  the  market  price  of  the  various 
prominent  fertilizer  constituents  have  been  during  the  year 
within  the  usual  limits.     The  most  serious  fluctuations  were 
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noticed  in  case  of  Chili  saltpetre,  nitrate  of  sodium,  with  a 
slight  advance  for  corresponding  months. 

The  duties  assigned  to  the  director  of  the  station,  to  act 
as  inspector  of  conmiercial  fertDizers,  render  it  necessary  to 
discriminate  in  official  publications  of  the  results  of  analyses 
of  conunercial  fertilizers  and  of  manurial  substances  in 
general  made  at  the  station,  between  anahfses  of  samples 
collected  by  a  duly  qualified  delegate  of  the  experiment  station^ 
in  conformity  widi  the  rules  prescribed  by  the  new  laws^  and 
those  analyses  which  are  made  of  samples  sent  cm  for  that 
purpose  by  outside  parties.  In  regard  to  the  former  alone 
can  the  director  assume  the  responsibility  of  a  careftdly  pre- 
pared sample,  and  of  the  identity  of  the  article  in  question. 

The  official  report  of  analyses  of  compound  fertilizers  and 
of  all  such  materials  as  are  to  be  used  for  manurial  purposes, 
which  are  sold  in  this  State  under  a  certificate  of  compliance 
with  the  present  laws  for  the  regulation  of  the  trade  in  these 
articles,  has  been  restricted  by  our  State  laws  to  a  statement 
of  chemical  composition  and  to  such  additional  information 
as  relates  to  the  latter. 

The  practice  of  affixing  to  each  analysis  of  this  class  of 
fertilizers  an  approximate  commercial  valuation  per  ton  of 
their  principal  constituents  has,  therefore,  been  discontinued. 
This  change,  it  is  expected,  will  tend  to  direct  the  attention 
of  the  consumers  of  fertilizers  more  forcibly  towards  a  con- 
sideration of  the  particular  composition  of  the  different  brands 
of  fertilizers  offered  for  their  patronage,  a  circumstance  not 
unfrequently  overlooked. 

The  approximate  market  value  of  the  different  brands  of 
fertilizers  obtained  by  the  current  mode  of  valuation  does 
not  express  their  respective  agricultural  value,  i.  e.,  their 
crop-producing  value  ;  for  the  higher  or  lower  market  price 
of  different  brands  of  fertilizers  does  not  necessarily  stand  in 
a  direct  relation  to  their  particular  fitness,  without  any 
reference  to  the  particular  condition  of  the  soil  to  be  treated 
and  the  special  wants  of  the  crops  to  be  raised  by  their 
assistance. 

To  select  judiciously  from  among  the  various  brands  of 
fertilizers  offered  for  patronage  requires,  in  the  main,  two 
kinds  of  information ;    namely,  we  ought  to  feel  confident 
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that  the  particular  brand  of  fertilizer  in  question  actually 
contains  the  guaranteed  quantities  and  qualities  of  essential 
articles  of  plant  food  at  a  reasonable  cost,  and  thai  it  con- 
tains them  in  such  form  and  such  proportions  as  will  best 
meet  existing  circumstances  and  special  wants.  In  some 
cases  it  may  be  mainly  either  phosphoric  acid  or  nitrogen  or 
pK)tash;  in  others,  two  of  them;  and  in  others  again,  all 
three.  A  remunerative  use  of  conunercial  fertilizers  can  only 
be  secured  by  attending  carefully  to  the  above-stated  con- 
siderations. 

To  assist  formers  not  yet  familiar  with  the  current  mode 
of  determining  the  conmiercial  value  of  manurial  substances 
offered  for  sale  in  our  markets,  some  of  the  essential  con- 
siderations, which  serve  as  a  basis  for  their  commercial 
valuation,  are  once  more  stated  within  a  few  subsequent 
pages. 

The  hitherto  customary  valuation  of  manurial  substances 
is  based  on  the  average  trade  value  of  the  essential  fertil- 
izing elements  specified  by  analysis.  The  money  value  of 
the  higher  grades  of  agricultural  chemicals  and  of  the  higher- 
priced  compound  fertilizers  depends,  in  the  majority  of  cases, 
on  the  amount  and  the  particular  form  of  two  or  three  essen- 
tial articles  of  plant  food,  i.  e.,  phosphoric  acid,  nitrogen 
and  potash,  which  they  contain.  To«ascertain  by  this  mode 
of  valuation  the  approximate  market  value  of  a  fertilizer 
(i.  e.,  the  money  worth  of  its  essential  fertilizing  ingre- 
dients), we  multiply  the  pounds  per  ton  of  nitrogen,  etc., 
by  the  trade  value  per  pound ;  the  same  course  is  adopted 
with  reference  to  the  various  forms  of  phosphoric  acid  and 
of  potassium  oxide.  We  thus  get  the  values  per  ton  of  the 
several  ingredients,  and,  adding  them  together,  we  obtain 
the  total  valuation  per  ton  in  case  of  cash  payment  at  points 
of  general  distribution. 

The  market  value  of  low-priced  materials  used  for  manurial 
purposes,  as  salt,  wood  ashes,  various  kinds  of  lime,  barn- 
yard manure,  factory  refuse  and  waste  materials  of  different 
description,  quite  frequently  does  not  stand  in  a  close  rela- 
tion to  the  market  value  of  the  amount  of  essential  articles 
of  plant  food  they  contain.  Their  cost  varies  in  different 
localities.     Local    facilities   for  cheap  transportation,   and 
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more  or  less  advantageous  mechanical  condition  for  a  speedy 
action,  exert,  as  a  rule,  a  decided  influence  on  their  selling 
price. 

The  mechanical  condition  of  any  fertilizing  material,  sim- 
ple or  compound,  deserves  the  most  serious  consideration  of 
&rmers,  when  articles  of  a  similar  chemical  character  are 
offered  for  their  choice.  The  degree  of  pulverization  con- 
trols, almost  without  exception,  under  similar  conditions, 
the  rate  of  solubility,  and  the  more  or  less  rapid  diffusion  of 
the  different  articles  of  plant  food  throughout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  influence 
on  the  pecuniary  value  in  case  of  one  and  the  same  kind  of 
substance.  Two  samples  offish  fertilizers,  although  equally 
pure,  may  differ  from  fifty  to  one  hundred  per  cent,  in  com- 
mercial value,  on  account  of  mere  difference  in  moisture. 

Crude  stock  for  the  manu&cture  of  fertilizers,  and  refuse 
materials  of  various  descriptions,  have  to  be  valued  with 
reference  to  the  market  price  of  their  principal  constituents, 
taking  into  consideration  at  the  same  time  their  general  fit- 
ness for  speedy  action. 

Trade  Values  of  Fertilizing  Ingredients  in   Raw  Materials  and 
Chemicals  (1891). 

Cents 
per  round. 

Nitrogen  in  ammoniates, 18} 

Nitrogen  in  nitrates,* 14} 

Organic  nitrogen  in  dry  and  fine  ground  fish,  meat,  blood,  15} 

Organic  nitrogen  in  cotton-seed  meal  and  castor  pomace, .  15 

Organic  nitrogen  in  fine-ground  bone  and  tankage,    .  15 

Organic  nitrogen  In  fine-ground  medium  bone  and  tankage,  12 

Organic  nitrogen  in  medium  bone  and  tankage,  -  ^i 

Organic  nitrogen  in  coarser  bone  and  tankage,  .  •  '^i 

Organic  nitrogen  in  hair,  horn  shavings  and  coarse  fish 

scraps, 7 

Phosphoric  acid  soluble  in  water, 8     * 

Phosphoric  acid  soluble  in  ammonium  citrate,    .        .        .  7} 

Phosphoric  acid  in  dry  ground  fish,  fine  bone  and  tankage,  7 

Phosphoric  acid  in  fine  medium  bone  and  tankage,    .  5} 

Phosphoric  acid  in  medium  bone  and  tankage,   ...  4} 

Phosphoric  acid  in  coarse  bone  and  tankage,      ...  3 
Potash  as  high-grade  sulphate,  and  in  forms  free  from 

mmiate  or  chlorides,  ashes,  etc., 5} 

Potash  as  kainite, 4| 

Potash  as  muriate 4} 

•  Tbe  price  of  nitrate  of  soda  has  of  late  advanced,  on  account  of  the  dTll  war  la  Chill. 
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The  organic  nitrogen  in  superphosphates ^  special  manures 
and  mixed  fertilisers  of  a  high  grade  is  usoally  valaed  at  the 
highest  figures  laid  down  in  the  trade  valaes  of  fertilizing 
ingredients  in  raw  materials,  namely,  fifteen  and  a  half  cents 
per  pK)and;  it  being  assumed  that  the  organic  nitrogen  is 
derived  from  the  best  sources,  viz.,  animal  matter,  as  meat, 
blood,  bones,  or  other  equally  good  forms,  and  not  from 
leather,  shoddy,  hair,  or  any  low-priced,  inferior  form  of 
vegetable  matter,  unless  the  contrary  is  ascertained.  The 
insoluble  phosphoric  acid  is  valued  in  this  connection  at  two 
cents. 

The  above  trade  values  are  the  figures  at  which,  in  the  six 
months  preceding  March,  1891,  the  respective  ingredients 
could  be  bought  at  retail  for  cash  in  our  large  markets,  in 
the  raw  materials^  which  are  the  regular  source  of  supply. 

They  also  correspond  to  the  average  wholesale  prices'  for 
the  six  months  ending  March  1,  plus  about  twenty  per  cent, 
in  case  of  goods  tor  which  we  have  wholesale  quotations. 
The  valuations  obtained  by  use  of  the  above  figures  will  be 
found  to  agree  feirly  with  the  retail  price  at  the  large  markets 
of  standard  raw  materials,  such  as :  — 

Sulphate  of  ammonia,  Dry  ground  fish, 

Nitrate  of  soda,  Azotin, 

Muriate  of  potash.  Ammonite, 

Salphate  of  potash,  Castor  pomace, 

Dried  blood,  Bone  and  tankage. 

Dried  ground  meat.  Plain  superphosphates. 

A  large  percentage  of  conmiercial  materials  consists  of 
refuse  matter  from  various  industries.  The  composition  of 
these  substances  depends  on  the  mode  of  manu&cture  carried 
on.  The  rapid  progress  in  our  manufistcturing  industries  is 
liable  to  affect  at  any  time,  more  or  less  seriously,  the  com- 
position of  the  refuse.  To  assist  the  &rming  conmiunity  in 
a  clear  and  intelligent  appreciation  of  the  various  substances 
sold  for  manurial  purposes,  a  frequent  examination  into  the 
temporary  characters  of  agricultural  chemicals  and  refuse 
materials  offered  in  our  markets  for  manurial  purposes  is 
constantly  carried  on  at  the  laboratory  of  the  station. 

Consumers  of  commercial  manurial  substances  do  well  to 
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buy,  whenever  practicable,  on  guarantee  of  composition  with 
reference  to  their  essential  constituents,  and  to  see  to  it  that 
the  bill  of  sale  recognizes  that  point  of  the  bargain.  Any 
mistake  or  misunderstanding  in  the  transaction  may  be 
readily  adjusted,  in  that  case,  between  the  contending 
parties.  The  responsibility  of  the  dealer  ends  with  fiimish- 
ing  an  article  corresponding  in  its  composition  with  the  low- 
est stated  quantity  of  each  specified  essential  constituent. 

Our  present  laws  for  the  regulation  of  the  trade  ia  com- 
mercial fertilizers  include  not  only  the  various  brands  of 
compound  fertilizers,  but  also  all  materials,  single  or  com- 
pound, without  reference  to  source,  used  for  manurial  pur- 
poses, when  offered  for  sale  in  our  market  at  ten  dollars  or 
more  per  ton.  Copies  of  our  present  laws  for  the  regulation 
of  the  trade  in  commercial  fertilizers  may  be  had  by  all 
interested,  on  application,  at  the  Massachusetts  State  Agri- 
cultural Experiment  Station,  Amherst,  Mass. 

2.     The  Provisions  of  the  Act  are  asfolloios: 

[Chapter  296.] 

An  Act  to  regulate  the  sale  of  commercial  fertilizers. 
Be  U  enacted^  etc ,  as  follows: 

Section  1 .  Every  lot  or  parcel  of  commercial  fertilizer  or  mate- 
rial used  for  manurial  purposes  sold,  offei*ed  or  exposed  for  sale 
within  this  Commonwealth,  the  retail  price  of  which  is  ten  dollars 
or  more  per  ton,  shall  be  accompanied  by  a  plainly  printed  state- 
ment clearly  and  truly  certifying  the  number  of  net  pounds  of  fer- 
tilizer in  the  package,  the  name,  brand  or  trade  mark  under  which 
the  fertilizer  is  sold,  the  name  and  address  of  the  manufacturer  or 
importer,  the  place  of  manufacture,  and  a  chemical  analysis  stat- 
ing the  percentage  of  nitrogen  or  its  equivalent  in  ammonia,  of 
potash  soluble  in  distilled  water,  and  of  phosphoric  acid  in 
available  form  soluble  in  distilled  water  and  reverted,  as  well  as 
the  total  phosphoric  acid.  In  the  case  of  those  fertilizers  which 
consist  of  other  and  cheaper  materials,  said  label  shall  give  a 
correct  general  statement  of  the  composition  and  ingredients  of 
the  fertilizer  it  accompanies. 

Sect.  2.  Before  any  commercial  fertilizer,  the  retail  price  of 
which  is  ten  dollars  or  more  per  ton,  is  sold,  offered  or  exposed 
for  sale,  the  importer,  manufacturer  or  party  who  causes  it  to  be 
sold  or  offered  for  sale  within  the  state  of  Massachusetts,  shall 
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file  with  the  director  of  the  Massaohasetts  agricaltaral  experiment 
station,  a  certified  copy  of  the  statement  named  in  section  one  of 
this  act,  and  shall  also  deposit  with  said  director  at  his  reqaest  a 
sealed  glass  jar  or  bottle,  containing  not  less  than  one  pound  of 
the  fertilizer,  accompanied  by  an  affidavit  that  it  is  a  fair  average 
sample  thereof. 

Sect.  3.  The  manufacturer,  importer,  agent  or  seller  of  any 
brand  of  commercial  fertilizer  or  material  used  for  manurial  pur- 
poses, the  retail  price  of  which  is  ten  dollars  or  more  per  ton,  shall 
pay  for  each  brand,  on  or  before  the  first  day  of  May  annually,  to 
the  director  of  the  Massachusetts  agricultural  experiment  station, 
an  analysis  fee  of  five  dollars  for  each  of  the  three  following  fer- 
tilizing ingredients :  namely,  nitrogen,  phosphorus  and  potassium, 
contained  or  claimed  to  exist  in  said  brand  or  fertilizer :  provided^ 
that  whenever  the  manufacturer  or  importer  shall  have  paid  the 
fee  herein  required  for  any  person  acting  as  agent  or  seller  for 
such  manufacturer  or  importer,  such  agent  or  seller  shall  not  be 
required  to  pay  the  fee  named  in  this  section ;  and  on  receipt  of 
said  analysis  fees  and  statement  specified  in  section  two,  the  direc- 
tor of  said  station  shall  issue  certificates  of  compliance  with  this 
act. 

Sect.  4.  No  person  shall  sell,  offer  or  expose  for  sale  in  the 
state  of  Massachusetts,  any  pulverized  leather,  raw,  steamed, 
roasted,  or  in  any  form  as  a  fertilizer,  or  as  an  ingredient  of  any 
fertilizer  or  manure,  without  an  explicit  printed  certificate  of  the 
fact,  said  certificate  to  be  conspicuously  affixed  to  every  package 
of  such  fertilizer  or  manure  and  to  accompany  or  go  with  every 
parcel  or  lot  of  the  same. 

Sect.  5.  Any  person  selling,  offering  or  exposing  for  sale,  any 
commercial  fertilizer  without  the  statement  required  by  the  first 
section  of  this  act,  or  with  a  label  stating  that  said  fertilizer  con- 
tains a  larger  percentage  of  any  one  or  more  of  the  constituents 
mentioned  in  said  section  than  is  contained  therein,  or  respecting 
the  sale  of  which  all  the  provisions  of  the  foregoing  section  have 
not  been  fully  complied  with,  shall  forfeit  fifty  dollars  for  the  first 
offence,  and  one  hundred  dollars  for  each  subsequent  offence. 

Sect.  6.  This  act  shall  not  affect  parties  manufacturing,  im- 
porting or  purchasing  fertilizers  for  their  own  use,  and  not  to  sell 
in  this  state. 

Sect.  7.  The  director  of  the  Massachusetts  agricultural  experi- 
ment station  shall  pay  the  analysis  fees,  as  soon  as  received  by 
him,  into  the  treasury  of  the  station,  and  shall  cause  one  analysis 
or  more  of  each  fertilizer  or  material  used  for  manurial  purposes 
to  be  made  annually,  and  publish  the  results  monthly,  with  sach 
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additional  information  as  circnmstances  advise:  provided^  such 
infonnation  relates  only  to  the  composition  of  the  fertilizer  or 
fertilizing  material  inspected.  Said  director  is  hereby  authorized 
in  person  or  by  deputy  to  take  a  sample,  not  exceeding  two  pounds 
in  weight,  for  analysis,  from  any  lot  or  package  of  fertilizer  or 
any  material  used  for  manurial  purposes  which  may  be  in  the 
possession  of  any  manufacturer,  importer,  agent  or  dealer ;  but 
said  sample  shall  be  drawn  in  the  presence  of  said  party  or  parties 
in  interest  or  their  representative,  and  taken  from  a  parcel  or  a 
number  of  packages  which  shall  be  not  less  than  ten  per  cent,  of 
the  whole  lot  inspected,  and  shall  be  thoroughly  mixed  and  then 
divided  into  two  equal  samples  and  placed  in  glass  vessels  and 
carefully  sealed  and  a  label  placed  on  each,  stating  the  name  or 
brand  of  the  fertilizer  or  material  sampled,  the  name  of  the  party 
from  whose  stock  the  sample  was  drawn  and  the  time  and  place 
of  drawing,  and  said  label  shall  also  be  signed  by  the  director  or 
his  deputy  and  by  the  party  or  parties  in  interest  or  their  represen- 
tatives present  at  the  drawing  and  sealing  of  said  sample  ;  one  of 
said  duplicate  samples  shall  be  retained  by  the  director  and  the 
other  by  the  party  whose  stock  was  sampled.  All  parties  violat- 
ing this  act  shall  be  prosecuted  by  the  director  of  said  station ; 
but  it  shall  be  the  duty  of  said  director,  upon  ascertaining  any 
violation  of  this  act,  to  forthwith  notify  the  manufacturer  or  im- 
porter in  writing,  and  give  him  not  less  than  thirty  days  thereafter 
in  which  to  comply  with  the  requirements  of  this  act,  but  there 
shall  be  no  prosecution  in  relation  to  the  quality  of  the  fertilizer 
or  fertilizing  material  if  the  same  shall  be  found  substantially 
equivalent  to  the  statement  of  analysis  made  by  the  manufacturer 
or  importer. 

Sect.  8.  Sections  eleven  to  sixteen  inclusive  of  chapter  sixty 
of  the  Public  Statutes  are  hereby  repealed. 

Sect.  9.  This  act  shall  tak^  effect  on  the  first  day  of  September 
in  the  year  eighteen  hundred  and  eighty-eight.  [^Approved  May 
5,  1888.;\ 

InstmcHons  to  Manufiicturera^  Importers^  Agents  and  Sellers  of 

Commercial  Fertilizers  or  Materials  Used  for  Manurial  Pur* 

poses  in  Massachusetts, 

1.     An  application  for  a  certificate  of  compliance  with 

the  regulations  of  the  trade  in  commercial  fertilizers  and 

materials  used  for  manurial  purposes  in  this  State  must  be 

accompanied :  — 

Firsty  with  a  distinct  statement  of  the  name  of  each  brand 
offered  for  sale. 
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Second^  with  a  statement  of  the  amount  of  phosphoric 
acid,  of  nitrogen  and  of  potassium  oxide  guaranteed  in  each 
distinct  brand. 

Thirds  with  the  fee  charged  by  the  State  for  a  certificate, 
which  is  five  dollars  for  each  of  the  following  articles :  nitro- 
gen, phosphoric  acid  and  pK)tassium  oxide  guaranteed  in  any 
distinct  brand. 

2.  The  obligation  to  secure  a  certificate  applies  not  only 
to  compound  fertilizers  but  to  all  substances,  single  or  com- 
pound, used  for  manurial  purposes,  and  offered  for  sale  at 
ten  dollars  or  more  per  ton  of  two  thousand  pounds. 

3.  The  certificate  must  be  secured  annually  before  the 
first  of  May. 

4.  Manufacturers,  importers  and  dealers  in  commercial 
fertilizers  can  appoint  in  this  State  as  many  agents  as  they 
desire,  after  having  secured  at  this  office  the  certificate  of 
compliance  with  our  laws. 

5.  Agents  of  manufitcturers,  importers  and  dealers  in 
commercial  fertilizers  are  held  personally  responsible  for 
their  transactions  until  they  can  prove  that  the  articles  they 
offer  for  sale  are  duly  recorded  in  this  office. 

6.  Manufacturers  and  importers  are  requested  to  furnish 
a  list  of  their  agents. 

7.  All  applications  for  certificates  ought  to  be  addressed 
to  the  Director  of  the  Massachusetts  State  Agricultural 
Experiment  Station. 

Arrangements  are  made,  as  in  previous  years,  to  attend 
to  the  examination  of  objects  of  general  interest  to  the  fiurm- 
ing  community,  to  the  fiill  extent  of  existing  resources. 
Requests  for  analyses  of  substances — as  fodder  articles, 
fertilizers,  etc.  —  coming  through  officers  of  agricultural 
societies  and  farmers'  clubs  within  the  State  wiU  receive  here- 
after, as  in  the  past,  first  attention,  and  in  the  order  that  the 
applications  arrive  at  the  office  of  the  station.  The  results 
will  be  returned  without  a  charge  for  the  services  rendered. 
Application  of  private  parties  for  analyses  of  substances,  fi-ee 
of  charge,  will  receive  a  careful  consideration  whenever  the 
results  promise  to  be  of  a  more  general  interest.  For 
obvious  reasons,  no  work  can  be  carried  on  at  the  station  of 
which  the  results  are  not  at  the  disposal  of  the  managers  for 
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publication,  if  deemed  advisable  in  the  interest  of  the  citizens 
of  the  State. 

All  parcels  and  communications  sent  to  ^^The  Massa- 
chusetts State  Experiment  Station  "  must  have  express  and 
postal  charges  prepaid,  to  receive  attention. 

3.  List  of  Dealers  who  have  secured  Oertifioates  for  the 
Sale  of  Commercial  Fertilizers  in  this  State  during 
the  Past  Year^  and  the  Brands  licensed  by  Each. 

Ames  Fertilizer  Company,  Peabody,  MassJ :  — 
Animal  Fertilizer. 

E.  Frank  Coe,  New  York,  N.  Y. :  — 

High-grade  Ammoniated  Bone  Superphosphate. 

Grold  Brand  Excelsior  Goano. 

Potato  Fertilizer. 

Blue  Brand  Excelsior  Guano. 

Bed  Brand  Excelsior  Guano, 

Cleveland  Linseed  Company,  Worcester,  Mass. :  — 
Steam-cooked  Linseed  Meal. 

H.  J.  Baker  &  Bro.,  New  York,  N.  Y. :  — 
A.  A.  Ammoniated  Superphosphate. 
Pelican  Bone  Fertilizer. 
Special  Potato  Manure. 
Special  Grass  Manure. 

Whittemore  Bros.,  Wayland,  Mass. :  — 
Whittemore's  Complete  Manure. 

J.  M.  Butman,  Lowell,  Mass. :  — 

LoWell  Bone  Fertilizer. 
Edmund  Hersey,  Hingham,  Mass. :  — 

Ground  Bone. 

J.  A.  Tucker  &  Co.,  Boston,  Mass. :  — 

Original  Bay  State  Bone  Superphosphate. 
Imperial  Bone  Superphosphate. 

J.  C.  Dow  &  Co.,  Boston,  Mass. :  — 
Nitrogenous  Superphosphate. 
Ground  Bone  Fertilizer. 
Fine-ground  Bone. 

Cumberland  Bone  Company,  Portland,  Me. :  — 
Cumberland  Bone  Superphosphate. 
Seeding-down  Fertilizer. 
Potato  Fertilizer. 
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3.    Lift  of  Dealers  who  have  secured  Certificates^  etc. — Contixiiied. 

C.  A.  Bartlett,  Worcester,  Msm. :  — 
Pure  Ground  Bone. 
Animal  Fertilizer. 

Leander  Wilcox,  Mystic  Bridge,  Omn. :  — 
Dry  Ground  Fish  Goano. 
Potato  Manure. 

Ammoniated  Bone  Superphosphate. 
High-grade  Fish  and  Potash. 

W.  E.  Fyfe  &  Co.,  Clinton,  Mass. :  — 
Unleached  Wood  Ashes. 

Daniel  T.  Church,  Tiverton,  B.  !• :  — 
Fish  and  Potash. 
Church's  Special. 
Church's  Standard. 

Pure  Dry  Ground  Menhaden  Guano. 

• 

Williams  &  Clark  Fertilizer  Company,  Boston,  Mass. :  — 
Americus  Superphosphate. 
Potato  Phosphate. 
Bone  Meal. 
High-grade  Special. 
Tobacco  Grower. 
Sulphate  of  Potash. 
Muriate  of  Potash. 
Dry  Ground  Fish. 

Cleveland  Dryer  Company,  Boston,  Mass. ;  — 
Cleveland  Potato  Phosphate. 
Cleveland  Superphosphate. 

W.  D.  Stewart  &  Co.,  Boston,  Mass. :  — 
Soluble  Pacific  Guano. 
Special  Potato  Manure. 

Munroe,  Judson  &  Stroup,  Oswego,  N.  Y. :  — 
Unleached  Canada  Wood  Ashes. 

N.  Ward  Company,  Boston,  Mass. :  — 
High-grade  Animal  Fertilizer. 

lister's  Agricultural  Chemical  Works,  Newark,  N.  J. :  — 
Standard  Fertilizer,  Success. 
Ammoniated  Dissolved  Bone  Phosphate. 
Potato  Fertilizer. 
Ground  Bone. 


I 
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3.    List  of  Dealers  who  have  eeeured  0ert\flcate8j  etc.  —  Contimied. 

G.  E.  Holmes,  WoroeBter,  Mass. :  — 
Steamed  Bone. 

A.  Lee  &  Co.,  Boston,  Mass. :  — 
Lawrence  Fertilizer. 
Ground  Bone. 

Crocker  Fertilizer  and  Chemical  Company,  Buffalo,  N.  T. :  — 
New  Rival  Ammoniated  Superphosphate. 
Buffalo  Superphosphate,  No.  2. 
Special  Potato  Manure. 
Pure  Ground  Bone. 
Ammoniated  Bone  Superphosphate. 
Potato,  Hop  and  Tobacco  Phosphate. 
Queen  City  Phosphate. 
Vegetable  Bone  Superphosphate. 
Wheat  and  Corn  Phosphate. 
Niagara  Phosphate. 
Ammoniated  Practical  Phosphate. 

F.  C.  Sturtevant,  Hartford,  Conn. :  — 
Tobacco  and  Sulphur  Fertilizer. 

Bead  Fertilizer  Company,  Syracuse,  N.  T. :  — 
H.  G.  Farmers'  Friend. 
Standard  Phosphate. 
Bone,  Fish  and  Potash. 
Strawberry  and  Small  Fruit  Special. 

Bradley  Fertilizer  Company,  Boston,  Mass. :  — 
X.  L.  Phosphate. 
B.  D.  Sea-fowl  Guano. 
Coe's  Original  Superphosphate  of  Lime. 
Fish  and  Potash. 
Pure  Fine-ground  Bone. 
Bradley's  Complete  Manures :  — 

For  Potatoes  and  Vegetables. 

For  Com  and  Grain. 

For  Top-dressing  Grass  and  Grain. 
Bradley's  Potato  Manure. 
Nitrate  of  Soda. 
Sulphate  of  Ammonia. 
Muriate  of  Potash. 
Dissolved  Bone-black. 
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3.    List  of  Dealers  who  have  secured  Cbt(^oato9,  ete.  — Contiiiaed. 

Qainnipiac  Fertilizer  Company,  New  LoodoOf  Ckmn. :  — 
Qainnipiac  Phosphate. 
Qainnipiac  Potato  Manore. 
Qainnipiac  Dry*Groand  Fish. 
Qainnipiac  Fish  and  Potash. 
Qainnipiac  Market-garden  Manare. 
Qainnipiac  Bone  Meal. 
Qainnipiac  Tobacco  Fertilizer. 
Mariate  of  Potash. 
Salphate  of  Potash. 

Standard  Fertilizer  Company,  Boston,  Mass. :  — 
Standard  Fertilizer. 
Standard  Superphosphate. 

Sanford  Winter,  Brockton,  Mass. :  ^ 
.    Pare  Ground  Bone. 

Forest  City  Wood  Ash  Company,  London,  Ont. :  — 
Unleached  Wood  Ashes.  ' 

Benjamin  Randall,  East  Boston,  Mass. :  ^ 
Market-garden  Fertilizer. 
Standard  Ground  Bone. 

Great  Eastern  Fertilizer  Company,  Rutland,  Vt. :  — 
Great  Extern  Greneral,  for  Grain  and  Grass. 
Great  Eastern  Vegetable,  Vine  and  Tobacco  Fertilizers. 
Great  Eastern  General,  Oats,  Backwheat  and  Seeding-down 
Phosphate. 

E.  H.  Smith,  Northborongh,  Mass. :  — 
Steamed  Bone. 

John  G.  Jeflferds,  Worcester,  Mass.  :  — 
Jefferds'  Animal  Fertilizer. 
Jefferds'  Fine-ground  Bone. 

James  E.  McGovern,  Lawrence,  Mass. :  — 
West  Andover  Market  Bone  Phosphate. 
Fine-ground  Bone. 

Thos.  Hersom  &  Co.,  New  Bedford,  Mass. :  — 
Meat  and  Bone. 
Pure  Fine-ground  Bone. 
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3.    List  ofDedlera  who  have  secured  Oertificateaj  etc.  —  Continned. 

Adams  &  Thomas,  Springfield,  Mass. :  — 
Adams'  Market  Bone  Fertilizer. 

Hargrave  Manufactoring  Company,  Fall  River,  Mass. :  — 
Steamed  Bone. 

Mapes  Formula  and    Peruvian    Guano    Company,  New    York, 
N.  Y. :  — 
The  Mapes  Bone  Manures. 
Peruvian  Guauo. 
Mapes  Superphosphate. 
Mapes  Special  Crop  Manures. 

L.  B.  Darling  Fertilizer  Company,  Pawtuoket^  R.  I. :  — 
Darling's  Animal  Fertilizer. 
Extra  Bone  Phosphate. 
Potato  and  Root  Crop  Manure. 
Fine  Bone. 
Dissolved  Bone. 
Fertilizer  for  Lawns  and  Gardens. 

Bowker  Fertilizer  Company,  Boston,  Mass.  :^ 
Stoekbridge  Manures. 
Hill  and  Drill  Phosphate. 
Lawn  and  Garden  Phosphate. 
Ammoniated  Bone  Fertilizer. 
Fish  and  Potash. 
Dry  Ground  Fish. 
Gloucester  Fish  and  Potash. 
Fresh  Ground  Bone. 
Plain  Superphosphate. 
Eainite. 

Nitrate  of  Soda. 
Dried  Blood. 
Dissolved  Bone-black. 
Muriate  of  Potash. 
Sulphate  of  Potash. 
Breck's  Lawn  and  Garden  Dressiug. 

Lacien  Sanderson,  New  Haven,  Conn. :  — 
Formula  A. 
Pulverized  Bone  Meal. 
Dissolved  Bone-black. 
Sulphate  of  Potash. 
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3.  Lift  ofDecderB  who  haw  secured  Cert{flecUe$j  etc.  —  Condnded. 

Prentiss,  Brooks  &  Co.,  Holyoke,  Mass. :  — 
H.  L.  Phelps'  Complete  Manores. 
Dry  Fish. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
Dissolved  Bone-black. 
H.  L.  Fbelps'  Saperphosphate. 
Fish  and  Potash. 
Gaano  and  Potash. 
Tankage. 

The  Le  Page  Company,  Boston,  Mass. :  — 
Red  Star  Brand  203  FertUizer. 
Red  Star  Brand  Special  Potato  Manure. 

John  S.  Reese  &  Co.,  Baltimore,  Md. :  — 
Bay  State  Fertilizer. 
New  England  Favorite. 
Bay  State  Fertilizer,  6.  O. 
May  Flower  Goano. 
Pilgrim  Fertilizer. 
Great  Planet,  A. 
Columbus,  A. 
Potato  and  Com. 
Fish  and  Potash. 
Dry  Ground  Fish. 

Thomas  Joynt,  St.  Helens,  Ont. :  — 
Canada  Hardwood  Ashes. 

National  Fertilizer  Company,  Bridgeport,  Conn. :  — 
Chittenden's  Complete  Fertilizer. 
Chittenden's  Fish  and  Potash. 
Chittenden's  Universal  Phosphate. 
Ground  Bone. 

W.  J.  Brightman  &  Co.,  Tiverton,  R.  I.  :-— 
Fish  and  Potash. 
Ground  Acidulated  Fish  Guano. 
Ammoniated  Bone  Superphosphate. 
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Methods  of  Fertilizer  Analysis. 

Preparation  of  Sample.  —  The  entire  available  sample  is 
spread  upon  a  smooth,  hard  sar£Etce,  and  intimately  mixed 
without  grinding,  all  lumps  being  broken  up  with  a  spatula. 
Unnecessary  loss  or  gain  of  moisture  is  to  be  avoided. 
Moisture:  dry  2  grams  in  the  air-bath  at  100  to  110^  C.  to 
constant  weight. 

i.  Total  Phosphoric  Acid. — Weigh  out  2  grams  in  a 
platinum  crucible,  and  destroy  the  organic  matter  by  care- 
fully burning  in  a  muffle.  Weigh  when  cool,  to  determine 
the  **  organic  and  volatile  matter."  Digest  the  crucible  and 
contents  with  dilute  hydrochloric  acid,  until  the  solution  of 
the  latter  is  complete.  Filter,  and  evaporate  the  filtrate  to 
complete  dryness.  The  *'  insoluble  matter"  on  the  filter  is 
burned  and  weighed.  The  residue  left  from  the  evaporation 
is  taken  up  with  dilute  nitric  acid,  if  the  molybdic  method  is 
to  be  followed,  but  with  hydrochloric  acid  if  method  (2)  is 
preferred.  The  solution  after  filtering  is  made  up  to  a  vol- 
ume of  200  cubic  centimetres  with  distilled  water. 

(1)  The  molybdic  method :  25  cubic  centimetres  of  the 
solution  are  digested  in  a  water-bath  at  65^  C.  from  one  to 
two  hours,  with  an  excess  of  molybdic  solution.  The  pre- 
cipitate is  brought  upon  a  filter,  and  washed  with  water 
containing  a  little  molybdic  solution.  It  is  then  dissolved  in 
anunonia  water,  the  solution  nearly  neutralized  with  hydro- 
chloric acid,  and  magnesia  mixture  added  slowly,  with  con- 
stant stirring.  The  precipitate  is  allowed  to  stand  at  least 
three  hours,  when  it  is  filtered  through  a  Gooch  crucible, 
washed  with  dilute  ammonia,  ignited  and  weighed. 

(2)  The  following  method  is  occasionally  employed  when 
phosphates  of  iron  and  alumina  are  present  in  small  quanti- 
ties only :  To  50  cubic  centimetres  of  the  hydrochloric  acid 
solution  add  anunonia  in  slight  excess.  After  standing  a 
few  minutes,  acidify  with  acetic  acid,  and  filter  off  the  phos- 
phates of  iron  and  alumina,  washing  carefully  with  water. 
To  the  filtrate  add  sufficient  oxalate  of  anmionia  to  precipi- 
tate all  the  lime ;  digest  for  several  hours  at  a  temperature 
below  boiling,  and  filter  through  double  filters  which  have 
previously  been  washed  with  oxalate  of  ammonia,  washing 
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thoron^y  with  water.  Diseolire  the  phosphates  of  iron  and 
almnina  on  the  filter  witii  warm  dilate  hydrochloric  acid,  and 
wash  into  a  beaker  containing  a  small  quantity  of  powdered 
tartaric  acid.  When  the  latter  has  gone  into  solution,  mix 
with  the  filtrate  firom  the  oxalate  of  ammonia.  The  phos- 
phoric acid  is  precipitated  with  magnesia  mixture,  and 
treated  as  in  (1). 

Soluble  phosphoric  acid:  Weigh  out  2  grams  into  a 
beaker,  cover  with  10  to  15  cubic  centimetres  of  water,  and 
allow  it  to  stand  for  fifteen  minutes,  stirring  three  times  at 
equal  intervals.  Decant  ihe  solution  through  a  filter  into  a 
graduated  cylinder.  Add  another  like  quantity  of  water, 
and  let  it  stand  fifteen  minutes  more,  stirring  as  before. 
Filter  the  solution  into  the  cylinder,  and  wash  the  residue  on 
the  filter  until  the  filtrate  amounts  to  200  cubic  centimetres. 
The  phosphoric  acid  is  determined  in  an  aliquot  part  of  the 
solution  as  under  total  phosphoric  acid. 

Insoluble  phosphoric  acid :  Add  100  cubic  centimeters  of 
neutral  ammonia  citrate  (sp.  gr.  1.09)  to  the  beaker  in 
which  the  digestion  with  water  has  been  made.  Put  in  a 
water-bath  and  heat  to  65°  C.  Drop  in  the  filter  containing 
the  residue  from  the  above  operation,  and  digest  for  thirty 
minutes,  stirring  every  five  minutes.  Filter  and  wash 
thoroughly,  using  the  suction  pump.  Dry,  and  bum.  The 
ash  is  then  treated  as  under  total  phosphoric  acid. 

Reverted  phosphoric  acid :  The  sum  of  the  soluble  and 
insoluble  substracted  from  the  total  gives  the  reverted  or 
citrate-soluble  phosphoric  acid. 

Reagents :  The  reagents  used  in  tiie  estimation  of  phos- 
phoric acid  are  prepared  according  to  directions  given  in  the 
'' Proceedings  of  the  Association  of  Official  Agricultural 
Chemists,"  1890  (pages  228  and  229). 

For  anmionium  citrate,  370  grams  of  citric  acid  are  dis- 
solved in  1,500  cubic  centimetres  of  water,  nearly  neutral- 
ized with  crushed  carbonate  of  ammonia,  heated  to  expel 
carbonic  acid,  exactly  neutralized  with  ammonia,  and  brought 
to  a  specific  gravity  of  1.09. 

The  molybdio  solution  is  prepared  by  dissolving  100  grams 
of  molybdic  acid  in  417  cubic  centimeti'es  of  anmioniayof 
specific  gravity  .96.     Pour  this  solution  into  1,250  cjpWc 
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centimetres  of  nitric  acid  of  specific  gravity  1.20,  and  set  in 
a  wami  place  for  several  days,  or  until  a  portion  heated  to 
40°  C.  deposits  no  yellow  precipitate. 

The  magnesia  mixture  is  prepared  by  dissolving  110 
grams  of  crystallized  magnesium  chloride  and  280  gi*ams  of 
ammonium  chloride  in  700  cubic  centimetres  of  ammonia  of 
specific  gravity  .96,  and  bringing  to  a  volume  of  two  liters. 

2.  Methods  of  Determining  JS'itrogen.  —  The  Kjeldahl 
and  soda- lime  methods  reconmiended  by  the  Association  of 
Official  Agricultural  Chemists,  in  their  **  Proceedings,"  1890, 
pages  190  and  191,  are  employed,  with  occasional  control 
analyses  by  the  absolute  cupric  oxide  mode. 

3.  Method  for  Determining  Potash. — Weigh  out  two 
grams  of  the  material  in  a  platinum  crucible,  and  char 
thoroughly  at  a  tempemture  just  beldw  red  heat.  Digest 
for  several  hours  with  very  dilute  hydrochloric  acid,  on  the 
water-bath.  Filter  into  a  graduated  cylinder,  and  make  up 
to  200  cubic  centimetres.  Take  50  cubic  centimetres  for 
each  test.  Wann,  and  add  in  small  quantities  at  a  time,  an 
excess  of  barium  hydrate.  Digest  for  one  or  two  hours  at  a 
temperature  of  70°  to  90°  C,  filter,  washing  carefully,  and 
add  to  the  filtrate  a  few  drops  of  ammonium  hydrate,  and 
enough  ammonium  carbonate  to  precipitate  the  excess  of 
barium  hydrate.  Filter,  and  bring  the  filtrate  to  dryness  on 
the  water-bath  in  a  platinum  dish.  Heat  carefully  in  the 
covered  platinum  dish  at  a  temperature  just  below  red  heat, 
until  compounds  of  ammonia  cease  to  come  off.  Take  up 
the  residue  m  water,  filtering  if  necessary,  and  add  an 
excess  of  platinum  tetrachloride.  Evaporate  to  dryness  on 
the  water-bath,  add  a  small  quantity  of  80  per  cent,  alcohol, 
and  allow  it  to  stand  for  a  few  hours.  Filter  through  a 
Gooch  crucible,  washing  with  alcohol,  dry,  and  weigh ;  or 
filter  through  paper,  wash  as  before,  dry,  and  btush  the 
potassium  platinic  chloride  upon  a  weighed  watch  glass,  with 
a  camel's-hair  brush,  and  weigh.  If  very  impure,  the  double 
salt  is  washed  with  the  strong  solution  of  ammonium  chloride, 
saturated  with  potassium  platinic  chloride,  as  recommended 
in  the  **  Proceedings  of  the  Association  of  Official  Agricult- 
ui-al  Chemists,'*  1890,  page  210. 
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5.     AnalyneH  of  Commercial  Fertilizers  and  Manurial  Sttb- 
fances  sent  on  for  Examination. 

Wood  Ashes. 

[I.,  Canada  wood  asbes,  sent  on  from  Stow,  Mass  ;  II ,  Home-made  asbes,  sent  cm 
from  Stow,  Mass. ;  III.  and  IT.,  sent  on  from  North  Amherst,  Mass. ;  V.,  sent 
on  from  North  Hatfield,  Mass.] 


Moisture  at  100  ^  C  , 

Calcium  oxide,  . 

Magnesium  oxide. 

Ferric  oxide. 

Potassium  oxide, 

Phosphoric  acid, 

Insoluble  matter  (before  calcination) 

Insoluble  matter  (after  calcination) 


Pkk  Ckht. 


1 14.88 '  0.25 
'33.42  37.16 
i    2.89     6.31 


'    1.03 

'6.17 

2.19 

13.67 

11.07 


2.26 


in. 


29.49   30.69 

28.79  i  24.75 

3.74  j    2.04 

0.84     0.97 


6.58,    2.32 


5.58 
27.45 
22.93 


1.58 
11.72 
10.37 


2.78 

1.84 

16.66 

13.08 


8.68 

33.19 

4.21 

1.03 

6.5S 

2.01 

14.60 

12.21 


Wood  Ashes. 

p.,  sent  on  from  Lawrence,  Mass  ;  II ,  sent  on  from  Hadley,  Mass.;  III.,  sent  on 
from  Hudson,  Mass. ;  IV.,  sent  on  from  Clifton,  Mass.] 


Pkk  Cbstt. 


II. 


Moisture  at  100^  C,      .        .        .        . 

8.71 

13.18 

18.00 

15.94 

Calcium  oxide, 

36.95 

34.06 

33.25 

31.65 

Magnesium  oxide,         .... 

2.90 

2.88 

1.84 

2.59 

Ferric  oxide, 

0.07 

1.32 

1.42 

1.62 

Potassium  oxide, 

5.77 

4.56 

4.51 

4.71 

Phosphoric  acid, 

1.38 

1.66 

1.18 

1.43 

Insoluble  matter  (before  calcination). 

13.15 

13.60 

12.99 

13.38 

Insoluble  matter  (after  calcination),  . 

11.88 

11.16 

10.84 

10.62 
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5.     AncUyseSy  etc, — Continued. 

Wood  AsJies. 

[I.,  from  North  Amherst,  Mass.;  II.,  from  North  Hadley,  Mass.;  III.»  Railroad  tie 
ashes,  from  Winchester,  Mass  ;  IV.,  from  Hudson,  Mass.;  V.,  from  North  Am- 
herst, Mass. ;  VI.,  from  Lawrence,  Mass.] 


Peb  Cbkt. 


1. 

11.  ; 

UI. 

IV. 

V. 

VI. 

Moisture  at  100°  C,       . 

11.47 

3.46 

4.70 

18.10 

10.38 

16.12 

Calcium  oxide,      .        .     *  . 

37.51 

35.76 

2.51 

31.75 

23.84 

30.38 

Magnesium  oxide, 

3.20 

4.32 

1.22 

2.59 

3.05 

2.64 

Ferric  oxide, 

0.24 

0.55 

4.23 

0.77 

5.89 

1.32 

Potassium  oxide,   . 

4.22 

4.21 

0  92 

3.32 

2.93 

3.94 

Phosphoric  acid,    . 

1.40 

2.01 

0.56 

1.34 

1.14. 

1.52 

Insoluble  matter  (before  cal- 
cination),  .... 

18.84 

17.19 

84.51 

12.53 

35.27 

17.52 

Insoluble  matter  (after  cal- 
cination),   .... 

16.11 

14.85 

80.20 

10.53 

33.73 

13.10 

Wood  Aahes, 

[I.,   sent  on  from  East  Whately,  Mass.;    II.,  III.,  IV.  and  V.,  sent  on  from 

Concord,  Mass.] 


Moisture  at  100°  C, 

Calcium  oxide,  . 

Magnesium  oxide, 

Ferric  oxide, 

Potassium  oxide. 

Phosphoric  acid. 

Insoluble  matter  (before  calcination) , 

Insoluble  matter  (after  calcination). 


Pkb  Cent. 


U.      I      III.      I      IV. 


10.52     3.60 
37.07  i  33.78 


3.46 
0.72 
6.48 
1.43 
9.70 
7.06 


6.66 
1.51 
9.62 
4.25 
9.98 
6.52 


21.40    13.75 
29.65   33.39 


4.16 
0.78 
5.22 
1.54 
9.87 
7.96 


3.38 
0.49 
7.24 
1.53 
10.96 
9.19 


15.14 


5.75 

1.69 

13.44 

11.40 


All  above-stated  samples  of  unleached  wood  ashes  are 
represented  as  Canada  wood  ashes,  except  No.  II.,  which  is 
a  home-made  wood  ash. 
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5.    Analyses^  etc.  —  Continued. 


Wood  Ashes. 

[I.,  tent  on  from  Concofd»  Mmis. ;  II ,  sent  oo  from  Beverlj,  Mast. ;  III.,  sent  on 
from  SanderUmd,  Mast. ;  IV.,  lent  on  from  North  Amherst,  Mass. ;  V.,  sent  on 
fhmi  Sunderland,  Mass.] 


Pbb  Cbxt. 

1.       ,      II. 

III.        IV.     1     v. 

Moisture  at  100^  C,  . 

15.50  1 11.78 

15.69 

9.52'  17.48 

Calciam  oxide, 

30.16   29.12 

31.59 

25.12    32.23 

Magnesium  oxide,     .... 

3.28 

4.53 

3.30 

4.67       3.07 

Ferric  oxide, 1   0.99 

1.14 

0.40.    1.49^     0.67 

Potassium  oxide, 6.76 

4.77 

6.99 

3.83      5.04 

Phosphgrie  acid.        .        .        .        .2.13 

1.83 

1.39 

1.40       1.17 

Insoluble  matter  (before  calcination),  12.04   15.16  '  11.10 '  28.;^    11.72 

Insoluble  matter  (after  calcination),  '  11.68   11.48 

10.26    22.05.  10.74 

Wood  Ashes. 

[I  ,  sent  on  from  Rock  Bottom,  Mass. ;  II.,  sent  on  from  South  Framingham, 
Masii.;  III.,  sent  on  from  Berlin,  Mass.;  IV.,  sent  on  from  Amesburr,  Mass. ; 
v.,  sent  on  from  Bsveriy,  Mass. ;  VI.,  sent  on  from  Bolton,  Mass.] 


I 


Pbb  Cbstt. 


I.     ,     II. 

IIL 

IV. 

V.            VI. 

Moisture  at  100°  C, 

1            -            1 
18.00  ;  20.08  j    2.10  1    9.43 

10.22    11. .50 

Calcium  oxide. 

34.40 

32.16 '36.00!  32.52 

38.98,  35.66 

Magnesium  oxide. 

2.90 

3.28 

3.30  1    2.14 

3.39      4.45 

Ferric  oxide,  .... 

- 

0.*S9 

- 

- 

Potassium  oxide,   . 

4.52 

4.65 

5.27;    4.90 

6.28      4.57 

Phosphoric  acid,    . 

1.46 

2.70 

1.62     1.84 

1.42      1.56 

Insoluble  matter  (before  cal- 
cination),   .... 

12.39 

9.67 

19.47 '.20.52 

9.51 

i6.r>s 

Insoluble  matter  (after  cal- 
cination),   .... 

11.44 

8.12 

17.78 

18.30 

8.54 

14.83 

All  Hbove-stnted  samples  of  unleached  wood  ashes  are 
represented  as  Canada  wood  ashes.  Samples  I.,  II.,  IV. 
and  VI.  contain  less  potash  than  the  avei'age  of  Cana<la 
wood  ash  usually  sold  in  our  markets. 
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5,     AnalyseSy  etc,  —  Continued. 

Wood  Ashes. 

[I.,  ^nt  on  flrom  Framlngham,  Mass. ;  II.  and  III.,  sent  on  Arom  Sonth  Deerfietd, 
Mass. ;  IV.,  sent  on  from  Essex,  Mass. ;  V.  and  VI.,  sent  on  from  Sndbnry,  Mass.] 


Pbr  Cbxt. 

I.             II.       1      III.     1      IV. 

V.       1      VI. 

Moisture  at  100°  C  ,       . 

19.73 

7.26 

20.65 

0.64 

16.64!  24.26 

Calcium  oxide, 

31.49 

37.07 

29.65 

40.49 

- 

Magnesium  oxide, . 

2.85 

2.90 

2.70 

3.07 

-     '     - 

Ferric  oxide,  .... 

1.24 

1.02 

1.89 

- 

- 

- 

Potassium  oxide,    . 

4.94 

4.34 

4.62 

6.42 

4.24 

4.71 

Phosphoric  acid,    . 

1.57 

1.48 

1.46 

1.57     1.34 

2.66 

Insoluble  matter  (before  cal- 
cination),   .... 

12.57 

14.45 

10.10 

12.03 

18.08 

23.92 

Insoluble  matter  (after  cal- 
cination),   .... 

10.29 

12.48 

8.13 

9.10 

14.84 

19.92 

Wood  Ashea, 

[I.,  sent  on  from  Amherst,  Mass.;  II.,  sent  on  from  Holden,  Mass.;  III.  and  IV., 
sent  on  from  Concord,  Mass. ;  V.,  sent  on  from  Rock  Bottom,  Mass. ;  VI.,  sent 
on  from  Stow,  Mass.] 


Moisture  at  100"  C, 

Calcium  oxide. 

Magnesium  oxide. 

Ferric  oxide,  . 

Potassium  oxide,    . 

Phosphoric  acid,    . 

Insoluble  matter  (before  cal- 
cination),   . 

Insoluble  matter   (after  cal- 
cination),   . 


^• 

II. 

III.      1      IV.             V. 

VI. 

12.34 

19.34 

17.98 

16.65 

11.62 

13.27 

. 

33.08 

30.27 

28.86 

30.36 

35.63 

34.74 

. 

2.85 

3.98 

3.12 

3.10 

2.97 

3.04 

. 

0.79 

0.86 

0.09 

1.44 

0.86 

0.66 

5.60 

5.11 

6.81 

6.10 

6.40 

6.32 

• 

1.93 

3.53 

1.66 

1.54 

1.60 

1.57 

• 

15.45 

10.86 

17.22 

13.00 

10.93 

10.02 

• 

11.19 

9.37 

14.66 

11.32 

9.02 

8.44 
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5.    Analyses^  etc,  —  Continued. 

Cotton'Seed-huU  Ashes. 

[l.f  sent  on  from  Sanderland,  Mass.;  II.  and  III.,  sent  on  from  North  Hajley, 

Mass.] 


Pwt  C«srr. 

1. 

11. 

III. 

Moisture  at  KXP  C, 

7,77 

6.30 

4.58 

Calcium  oxide, 

8.02 

" 

- 

Magnesium  oxide, 

12.57 

- 

- 

Potassium  oxide, 

30.00 

16.48 

9.91 

Phosphoric  acid, 

13.19 

6.58 

4.41 

Insoluble  matter  (before  calcination), 

12.52 

41.94 

57.40 

Insoluble  matter  (after  calcination),   . 

9.40 

29.65 

34.28 

Sample  IL  and  in  particular  Sample  III.  are  of  an  excej)- 
tional  inferior  quality.  Cotton-seed-hull  ashes  and  cotton- 
seed meal  sold  for  manurial  purposes  ought  to  be  bought  on  a 
guaranteed  composition.  Both  articles  are  liable  to  a  serious 
fluctuation  in  composition.  All  articles  sold  for  manurial 
purposes,  at  ten  dollars  or  more  i>er  ton,  are  subject  to  our 
laws  for  the  regulation  of  the  trade  in  commercial  fertilizers. 


CottortrhuU  Ashes, 

[I.,  sent  oil  from  North  Hadley,  Mass.;  II.,  sent  on  from  Feeding  Hilla,  Mass.; 
III.,  sent  on  from  Sunderland,  Mass.*] 


! 

Pkr  C«kt. 

i       '• 

11. 

iir. 

Moisture  at  100^  C, 

1     11.79 

6.30 

4.41 

Calcium  oxide, 

8.37 

13.94 

4.91 

Magnesium  oxide, 

10.27 

2.85 

5.57 

Ferric  and  aluminie  oxides, .... 

1.50 

2.49 

4.35 

Potassium  oxide, 

26.26 

26.98 

16.68 

Phosphoric  acid,    .        .        .•       . 

12.06 

8.40 

7.21 

Insoluble  matter  (before  calcination), 

15.37 

13.23 

47.47 

Insoluble  matter  (after  calcination),   . 

11.94 

11.19 

40.02 
4^ 

♦  Cotton-hull  and  wood  ashes  mixed. 
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5.     Analyses^  etc,  —  Continued. 

Cotton-hull  Ashes. 
[Three  samples,  sent  on  from  Hatfield,  Mass.] 


Pkr  C«ht. 

.. 

I. 

II. 

III. 

Moisture  at  100°  C  , 

14.18 

13. 6-) 

14.22 

Calcium  oxide, 

10.26 

15.12 

15.25 

Magnesium  oxide, 

10.28 

6.37 

6.02 

Ferric  oxide, 

1.88 

1.51 

1.08 

Potassium  oxide, 

20.56 

27.06 

26.91 

Phosphoric  acid, 

9.13 

8.07 

13.48 

Insoluble  matter  (before  calcination),. 

12.64 

10.14 

9.87 

Insoluble  matter  (after  calcination),   . 

11.48 

8.10 

7.24 

Cotton-seed  Meal  for  FertUtzer, 
[I.  and  n.,  sent  on  from  Hatfield,  Mass. ;  III.,  sent  on  from  Amherst,  Mass.] 


... 

Pkk  Ckmt. 

i    .. 

II. 

III. 

Moisture  at  100"  C,      . 

7.98 

9.84 

7.28 

Ash, 

1 

-    . 

7.14 

Phosphoric  acid,    . 

3.26 

3.30 

2.20 

Potassium  oxide,  . 

.  1       2.01 

2.03 

2.06 

Nitrogen, 

6.21 

6.64 

6.28 

Insoluble  matter,  . 

.  ^       0.07 

0.08 

0.09 
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5.     AnalyaeSy  etc,  —  Continued. 

Calcium  StdphaU. 

[Sent  on  from  Amhent,  Mass.] 

Per  Cent. 

Moisture  at  100*^  C, 18.02 

Calcium  oxide, 82.40 

Sulphuric  acid, 42.08 

Insoluble  matter, 2.35 


Burnt  Lime. 
[Sent  on  from  Amherst,  Mass.] 


Calcium  oxide^ 
Insoluble  matter, 


Per  Cent. 

88.64 

4.71 


NUrate  of  Soda. 

[I..  »ent  on  from  South  Sndbnrj,  Mass.;  11.,  sent  on  from  North  Hadley,  Mass.; 
III.,  sent  on  from  Amherst,  Mass.] 


Moisture  at  100°  C,      . 
Sodium  oxide, 
Nitrogen, 


Put  Ckht. 


II. 


1.38 


15.56 


1.78 


15.77 


HI. 


1.20 
38.90 
15.81 


Muriate  of  Potash. 

[I.,  sent  on  from  Hadley,  Mass.;  II.,  sent  on  from  Richmond,  Mass.;  III.,  sent 
on  from  Amherst,  Mass.] 


Pbb  Carr. 


I. 


II. 


III. 


Moisture  at  100*^  C, 
Potassium  oxide,  . 
Insoluble  matter,  . 


1.40  1.80 

49.95  46.64 

i 

-      1  0.44 


1.09 
50.40 
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5.     Analyses^  etc.  —  Continued. 

StdpJiqte  of  Potash. 

[Sent  on  from  Richmond,  Mass.] 

Percent. 

Moisture  at  100°  C, 6.17 

Potassium  oxide, 24.32 

Insoluble  matter, 0.56 


Florida  Phosphate  Rock. 

[I.,  sent  on  from  Amherst;  II.,  sent  on  from  Fort   Meade,  Fla.;  III.  and  IV., 
sent  on  from  Vicksburg,  Miss.] 


Pkr  Cent. 

1. 

11. 

I        HI. 

IV. 

Moisture  at  100°  C,       .        .        . 

2.24 

13. G2 

1.59 

1.38 

Phosi>horie  acid,     .... 

21.67 

22.42 

23.96 

23.71 

Calcium  oxide,       .... 

- 

28.06 

35.41 

33.84 

Fen*ie  and  aluminie  oxides,  . 

5.02 

9.46 

9.70 

4.80 

Insoluble  matter,   .... 

34.67 

23.30 

4.68 

9.52 

Carbonic  acid,        .... 

Trace. 

- 

- 

- 

Florida  Phosphate  Rock. 

[I.,  II.,  III.  and  IV.,  from  Oscala,  Fla.;  V.,  from  Pitman,  Fla.;  VI.,  sent  on  from 

Boston,  Mass.] 


Per  Ckkt. 

1.             II.           III.     1      IV.      1      V. 

VI. 

Moisture  at  100°  C, 

2.03 

1.90 

6.53 

0.99 

5.28 

0.58 

Phosphoric  acid,     . 

21.34 

24.10 

7.68 

38.97 

18.23 

32.18 

Calcium  oxide, 

- 

- 

- 

- 

-' 

29.78 

Ferric  and  aluminie  oxides,  . 

2.53 

2.42 

2.84 

1.20 

3.11 

15.85 

Insoluble  matter,   . 

VI4.64 

26.44 

48.77 

2.35 

33.89 

9.16 
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5.    Analyses^  etc.  —  Ck>iitiiiued. 

Di8$olv€d  Bone-bla/ck. 
[I.  and  II.,  sent  on  from  Amhent,  Hmss.] 

I  Pbb  Ckst. 


1          I- 

Moisture  at  100^  C. 

18.50 

Ash.        .... 

55.52 

Total  phosphoric  acid,  . 

15.35 

Soluble  phosphoric  acid. 

14.87 

Reverted  phosphoric  acid. 

0.29 

Insoluble  phosphoric  acid. 

0.19 

Insoluble  matter,  . 

.  2.95 

15.15 

50.40 

17.55 

17.51 

0.12 


SuperphosphaJLe. 

[Sent  on  from  Amherst,  Mass.] 

PerOnt 

Moisture  at  100°  C, 14.23 

Ash, 69.95 

Total  phosphoric  acid, 14.64 

Soluble  phosphoric  acid, 10.34 

Reverted  phosphoric  acid, 2.42 

Insoluble  phosphoric  acid, 1.88 

Insoluble  matter, 10.81 

Fiiie-ground  Bone. 

[Sent  on  from  Amherst,  Mass.] 

Mechanical  Analysis, 

Percent 

Fine, 48.67 

Fine  medium, 24.20 

Medium, 20.59 

Coarse  medium, 6.64 

Chemical  Analysis, 

Moisture  at  100°  C, 8.40 

Ash, 54.81 

Total  phosphoric  acid, 15.16 

Soluble  phosphoric  acid, 2.33 

Reverted  phosphoric  acid, 6.42 

Insoluble  phosphoric  acid, 6.41 

Nitrogen, 3.89 

Insoluble  matter, 0.42 
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5.     Analyses^  etc.  —  Continued. 

Tankage, 

[I.,  sent  on  from  Worcester,  Mass.;  11.,  sent  on  from  Hadley,  Mass.;  III.,  sent  on 
from  Lexington,  Mass.] 


, 

Per  Cknt. 

I.  ^ 

ir. 

IIL 

Moisture  at  100°  C, 

5.78 

6.06 

40.92 

Ash, 

49.67 

36.68 

28.63 

Total  phosphoric  acid, 

18.86 

8.66 

7.39 

Soluble  phosphoric  acid,       .... 

0.64 

0.06 

Trace. 

Reverted  phosphoric  acid,    .... 

9.88 

6.39 

4.30 

Insoluble  phosphoric  acid,    .... 

8.38 

3.21 

3.09 

Kitrogen, 

4.16 

6.04 

4.73 

Insoluble  matter, 

1.48 

2.62 

0.40 

Dry  Ground  Fish, 

[I.,  sent  on  from  Hadlej,  Mass.;  II.,  sent  on  fh>m  North  Hadley,  Mass.;  III.,  sent 
on  from  Amherst,  Mass.] 


P«R  CkRT. 

1. 

u. 

III. 

Moisture  at  100<^  C, 

10.54 

9.12 

13.66 

Ash, 

17.45 

20.13 

19.23 

Total  phosphoric  acid, 

6.75 

7.04 

7.39 

Soluble  phosphoric  acid,      .... 

0.76 

0.27 

- 

Reverted  phosphoric  acid,    .... 

3.25 

3.10 

- 

Insoluble  phosphoric  acid,    .... 

2.75 

3.67 

• 

Nitrogen, 

7.64 

8.47 

9.16 

Insoluble  matter, 

1.06 

2.85 

2.39 
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5.    Analyses^  etc.  —  Continued. 

Fish  Chum. 

[Sent  on  from  Bererlj,  Mats.] 

PerOeut 

Moisture  at  100°  C, 6.46 

Ash.      . 25.33 

Total  phosphoric  acid, 9.15 

Soluble  phosphoric  acid, 0.56 

Reverted  phosphoric  acid, 5.99 

Insoluble  phosphoric  acid, 2.60 

Nitrogen, 5.50 

Insoluble  matter 1.12 

Wool  Waste  from  Factories. 

[I.,  shoddy  mill  wtste,  sent  on  from  Lawrence,  Mass. ;  IL,  wool  waste,  sent  on  from 
Spencer,  Mass. ;  III.,  wool  refuse,  sent  on  from  Gilbertville,  Mass.] 


PbsCkvt. 

L 

ir.. 

IIL 

Moisture  at  100°  C  , 

11.38 

43.05 

27.05 

Ash, 

12.23 

3.93 

38.84 

Potassium  oxide, 

O.U 

0.06 

0.42 

Phosphoric  acid, 

0.08 

0.05 

0.07 

Nitrogen, 

3.44 

6.67 

1.05 

Insoluble  matter, 

7.52 

1.08 

54.00 

The  best  use  which  can  be  made  of  this  class  of  refuse 
materials  is  to  incorporate  them  into  the  barn-yard  manure ; 
they  are  essentially  a  nitrogenous  source  of  plant  food. 
Their  commercial  manurial  value  depends  on  their  percent- 
age of  nitrogen.  From  seven  to  eight  cents  per  pound  of  the 
latter  is  a  fair  basis  of  valuation. 


Cotton  Waste. 

[Sent  on  from  Fall  Rlyer,  Mass.] 

Percent. 

Moisture  at  100°  C, 5.63 

Ash, 60.68 

Potassium  oxide, 0.66 

Phosphoric  acid, 0.26 

Nitrogen, 0.96 

Insoluble  matter, 55.20 
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5.    Analyaesy  etc.  —  Continued. 

Tobacco  Leaves. 

[Sent  on  from  Amher8t»  Mass.] 

Percent 

Moisture  at  100°  C, 11.97 

Ash, •     .        .        .        .  20.48 

Calcium  oxide, 4.83 

Magnesium  oxide, 1.36 

Ferric  oxide, 0.22 

Potassium  oxide, 6.06 

Phosphoric  acid,    .        .        .        .  v 1.15 

Nitrogen, 2.95 

Insoluble  matter, 2.35 

The  tobacco  leaves  contain  more  than  twice  the  amount  of 
mineral  constituents  found  in  the  tobacco  stems.  The  ash 
of  the  latter  contains  more  phosphoric  acid  and  potash  than 
that  of  the  former,  while  that  of  the  leaves  is  richer  in  lime 
and  magnesia  than  that  of  the  stems. 


Saltpetre  Waste. 

[Sent  on  from  Littleton  Common,  Mass.] 

Percent 

Moisture  at  100°  C, 1.23 

Potassium  oxide, 2.70 

Sodium  oxide, 47.99 

Nitrogen, 0.61 

The  material  contains  usually  a  large  amount  of  common 
salt,  and  may  be  used  with  good  eflect  upon  grass  lands. 


Waste  from  Lactate  Factory. 

[Sent  on  from  Littleton  Centre,  Mass.] 

Percent 

Moisture  at  100°  C, 34.11 

Ash, 60.24 

Calcium  oxide, 22.55 

Potassium  oxide, Trace. 

Phosphoric  acid, 0.67 

Nitrogen, 0.68 

Insoluble  matter, 6.92 
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5.     Afialyses^  etc.  —  Continaed. 


Mudc. 

[I.,  tent  on  from  Brookline,  Maw. ;  IL,  sent  on  from  Fort  Meade,  Fla. ;  III.  and 
TV.,  sent  on  from  Boston,  Mass.] 


Pb«  Cbvt. 

I. 

II. 

m. 

nr. 

Moisture  at  100^  C,       . 

81.03 

31.17 

70.00 

74.87 

Organic  matter,      .... 

10.96 

4.18 

14.84 

14.46 

Ash, 

8.01 

64.65 

15.16 

10.67 

Calcium  oxide,       .... 

- 

- 

0.28 

0.14 

Nitrogen, 

0.86 

0.06 

0.49 

0.46 

Phosphoric  acid,    .... 

- 

- 

0.17 

0.073 

Insoluble  matter,  .... 

7.04 

59.13 

13.47 

9.24 

PecU. 

[Sent  on  from  Marshfield,  Mass.] 

PwGent 

Moisture  at  100^  C, 35.17 

Ash. 21.92 

Nitrogen, 1.16 

Mud. 

[Sent  on  from  Amherst,  Mass.] 

P«r  OnL 

Moisture  at  100^  C, 22.45 

Organic  matter, 10.83 

Ash, 66.72 

Calcium  oxide, 3.64 

Potassium  oxide, 0.25 

Phosphoric  acid, Trace. 

Nitrogen, 0.43 

Insoluble  matter, 29.26 
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6.    Analyses^  etc,  —  Continaed. 

Marl. 
[I.,  sent  on  from  West  Springfield*  Mass.  ;  II.,  sent  on  from  Marshfield,  Mass.] 


Pkk  Cknt. 


Moisture  at  100°  C, 
Calcium  oxide, 
Magnesium  oxide, 
Ferric  oxide,  . 
Potassium  oxide,    . 
Phosphoric  acid,     . 
Carbonic  acid. 
Insoluble  matter,   . 


Home-mixed  Fertilizers, 
[I.,  sent  on  from  North  Hadley,  Mass. ;  II.,  sent  on  from  Agawam,  Mass.] 


Pick  Cknt. 


II. 


Moisture  at  100°  C, 
Ash,        .... 
Total  phosphoric  acid,  . 
Soluble  phosphoric  acid, 
Reverted  phosphoric  acid. 
Insoluble  phosphoric  acid, 
Potassium  oxide,    . 
Nitrogen, 
Insoluble  matter,   . 


15.86 
63.56 
12.88 
8.24 
2.87 
1.77 
5.97 
1.53 
1.69 


9.69 
39.20 
5.36 
1.69 
3.06 
0.61 
8.28 
4.30 
0.87 
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5.    AnalyMSj  etc.  —  Condaded . 

Complete  Fertaizere. 

[I.,  tent  on  from  BotUm,  Mats. ;  11^  iKHiie-mixed  fertiUier,  sent  on  from  Conwaj, 
•. ;  HI.  and  IV.,  sent  on  from  North  Hadley,  Mass.] 


Pb«  Cbxt. 

I. 

IL 

m. 

ly. 

Moisture  at  lOO®  C, 

6.54 

6.67 

17.78 

14.54 

Ash, 

46.27 

49.21 

50.12 

48.42 

Total  phosphoric  acid,  . 

11.64 

13.82 

4.57 

7.42 

Soluble  phosphoric  add. 

7.78 

6.27 

1.77 

6.90 

Reverted  phosphoric  add, 

2.81 

5.99 

0.78 

0.38 

Insoluble  phosphoric  acid, 

1.05 

1.56 

2.02 

0.19 

Potassium  oxide,    . 

4.29 

4.98 

10.72 

7.19 

Nitrogen, 

3.66 

3.44 

5.14 

3.75 

Insoluble  matter,   . 

1.72 

0.64 

3.12 

0.81 

Compute  FertUizere. 

[I.,  11.  and  III.,  aent  on  from  Sonth  Sndlmry,  Mast. ;  lY.,  sent  on  tnm  Sixteen 
Acres,  Mass. ;  V.  and  VI.,  sent  on  from  Richmond,  Mass.] 


PBaCBXT. 

L 

IL 

IIL 

IT. 

Y. 

VI. 

Moisture  at  100°  C, 

18.05 

15.92 

16.54 

12.43 

12.14 

13.54 

Ash 

56.55 

55.82 

69.10 

37.44 

48.40 

46.96 

Total  phosphoric  acid,  . 

8.47 

11.68 

10.26 

8.05 

9.44 

10.87 

Soluble  phosphoric  acid. 

1.64 

6.91 

7.16 

2.58 

3,48 

6.12 

Reverted  phosphoric  acid, .    . 

3.67 

1.19 

1.69 

3.27 

3.24      3.59 

Insoluble  phosphoric  add,    . 

3.16 

3.58 

1.36 

2.20 

2.72 

1.16 

Potassium  oxide,    , 

4.04 

2.32 

1.98 

6.08 

7.94 

5.20 

Nitrogen,        .... 

2.13 

2.28 

1.10 

2.58 

2.89 

2.73 

Insoluble  matter,  . 

3.58 

5.37 

6.72 

1.10 

1.82 

0.64 
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6.     Miscellaneotis  Analyses. 

Paris  Green, 

\l.  and  II.,  sent  on  bj  the  Gypsy  Moth  Commission  from  Boston,  Mass. ;  III.  and 
IV.,  sent  on  from  Amherst,  Mass.] 


PsB  Cent. 

I. 

II. 

m. 

IV. 

Moisture  at  100<^  C, 

1.30 

1.16 

1.41 

1.40 

Copper  oxide,        .... 

32.84 

30.40 

33.20 

33.10 

Arsenious  oxide,    .... 

62.65 

59.92 

61.40 

61.15 

Insoluble  matter,   .... 

0.21 

0.10 

0.09 

0.64 

Acetic  acid,     .        .        .        •        . 

3.10 

8.43 

3.90 

3.71 

Tobacco  Liquor, 
[Two  samples  sent  on  from  Hyannis,  Mass.] 


Put  Cent. 

I. 

II. 

Nicotine, 

4.55 

4.82 

Ddlmation  Insect  Povoder, 

[Sent  on  from  Boston,  Mass.] 

Per  Cent, 

Total  ash, 16.52 

Ash  insoluble  in  hydrochloric  acid, 9.20 

No  trace  of  mineral  poisons  was  found.  Under  the  micro- 
scope the  vegetable  matter  had  the  general  appearance  of 
genuine  pyrethrum  powder. 
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6,     Mi9ceUaneou$  AncUyaes  —  Continaed. 
Carnation  Pinks  {WhoU  Plant). 


[Sent  oo  from  Framiogham,  Mam.] 


Moisture  at  100°  C, 
Ash, 


Percent. 

8.(te 

8.80 


Calcium  oxide, 1.64: 

Magnesium  oxide, 0.35 

Ferric  and  aluminio  oxides 0.03 

Sodium  oxide, 1 .  13 

Potassium  oxide, 3.35 

Phosphoric  acid, 0.46 

Nitrogen, 1.06 

Insoluble  matter, 0.21 


Ghrapea. 
[Sent  on  from  Amherst,  Mass.] 


Moisture  at  100°  C, 
Ash,       . 


PerCeat. 

86.23 
0.54«1 


100  parts  of  ash  contain  :  — 

Calcium  oxide, 3.50 

Magnesium  oxide, 2.531 

Ferric  oxide, 1 .  193 

Potassium  oxide, 49.765 

Phosphoric  acid, 13.567 

Nitrogen  (in  dry  matter), 0.961 

Woods,* 
[I.,  sonnd  wood  of  plnm;  II.,  black  knot  of  plnm.] 


Pkb  Ctitr. 

I. 

II. 

Moisture  at  100°  C, 

6.590 

7.990 

Ash, 

2.220 

4.220 

Calcium  oxide. 

0.684 

0.690 

Magnesium  oxide, 

0.119 

0.232 

Ferric  oxide,  . 

0.012 

0.052 

Potassium  oxide,    . 

0.387 

1.438 

Phosphoric  acid,     . 

0.132 

0.475 

Nitrogen, 

0.570 

1.450 

Insoluble  matter,  . 

0.018 

0.009 

•  Collected  off  of  the  same  tree,  Amherst,  Mass. 
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6,    MUceUaneous  Analyses  —  Continued. 

Banana  Skins, 

[Sent  on  from  Boston,  Mass.] 

Per  Cent. 

Moisture  at  100°  C, 13.99 

Ash, 18.06 

Calcium  oxide, 1.44 

Magnesium  oxide, 0.11 

Ferric  and  aluminic  oxides, ^  0.26 

Potassium  oxide, 5.46 

Phosphoric  acid, 1.48 

Nitrogen, '       .        .        .        .  0.24 

Analysis  of  the  Ash, 

Calcium  oxide, 11.12 

Magnesium  oxide, 0.84 

Ferric  and  aluminic  oxides, 1.99 

Potassium  oxide, 41.80 

Phosphoric  acid, 11.33 

Insoluble  matter, 10.16 

Sugar  Beets. 
[Sent  on  fh)m  Boston,  Mass.] 

Analysis  of  Beets,  Percent. 

Moisture  at  100*^  C, 77.35 

Sugar  by  Fehling's  test, 13.57 

Sugar  by  polariscope, 13 .  59 

Analysis  of  Juice. 

Degrees  Brix,  corresponding  for  temperature,     .        .        .  21.2° 

Specific  gravity, 1.0886^ 

Total  solids, 20.52 

Ash, 1.65 

Sugar  by  Fehling's  test, 16.02 

Coefficient  of  purity, 78.05 

Vinegar,  * 

[I.,  sent  on  from  'Willlamaburg,  Mass. ;  II.,  III.,  IV.,  V.,  sent  on  from  Prescott,^ 

Mass.] 


Pkb  Cent. 

I. 

II. 

III. 

IV. 

V. 

Specific  gravity. 
Acetic  acid. 
Solid  residue,    . 

1.02565 
4.80 
4.51 

1.00998 
4.66 
1.70 

1.00732 
4.82 
1.76 

1.01172 
5.27 
1.55 

1.00448 
3.97 
1.00 
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6.    MisceUaneaus  Ancdytes  —  C<mtmaed. 

Vinegar, 
[Sent  on  from  Amhenty  Haas.] 


PbhCkkt. 

L 

IL 

Specific  gravity,         ....... 

1.01086 

1.01206 

Acetic  acid, 

Solid  residue, 

5.02 
1.51 

5.15 
1.48 

Vinegar  Mash. 

[Sent  on  from  Boston,  Mass.    1.,  total  solid  realdne  on  evaporation ;  II.,  reridue 
fttnn  which  liqnid  or  solnble  portion  had  been  removed  (insoluble  residne).] 

Average  Composition. 

rcrCmt 

Moisture  at  100®  C, 94.49 

Dry  matter, 5.51 


100.00 


Analysis  of  Dry 

Maiier. 

Pbb  Cbht. 

I. 

IL 

Crude  ash, 

« 

8.08 

2.92 

"     cellulose, 

. 

8.55 

9.42 

••fat, 

. 

8.45 

7.77 

"      protein,        ...... 

• 

16.50 

13.91 

Non-nitrogenous  extract  matter,  . 

• 

63.47 

65.98 

100.00 

100.00 

Nitrogen  in  dry  matter. 

. 

2.64 

2.22 

Potassium  oxide  in  dry  matter,     . 

. 

0.84 

0.34 

Phosphoric  acid  in  diy  matter. 

• 

1.27 

0.98 

Acidity  (calculated  as  acetic  acid). 

• 

- 

0,88 
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6.    Miscdlaneous  Analyses  —  Continued. 

Baking  Powder. 

[Sent  on  fh>m  Amherst,  Mass.] 

Percent 

Total  carbonic  acid, 8.28 

Phosphoric  acid, 0.10 

Sulphuric  acid, 11.17 

Aluminic  oxide, 2.00 


Analyses  of  Milk  sent  on  for  Examination, 
[Per  Cent.] 


ITamber  of 

Solid* 

Sampte. 

SoUds. 

Fat. 

not  Fat. 

LocaUtf. 

Remarka. 

1,           .          . 

11.95 

3.18 

8.77 

^ 

2, 

11.96 

3.51 

8.45 

i-Lee. 

Skim-milk. 

3. 

9.42 

0.63 

8.79 

J 

4, 

13.21 

3.90 

9.31 

Millbury. 

5, 

12.74 

4.20 

8.54 

Lee. 

6, 

9.24 

0.28 

8.96 

Belchertown. 

Buttermilk. 

7, 

11.18 

2.92 

8.26 

Lawrence. 

8, 

9.31 

0.20 

9.11 

TuUy. 

Skim-milk. 

9, 

12.72 

4.23 

8.49 

X         " 

10, 

11.94 

3.16 

8.78 

-  Amherst. 

11. 

13.28 

4.17 

9.11 

12, 

14.19 

5.10 

9.09 

\ 

13. 

12.84 

3.85 

8.99 

14, 
15, 

14.10 
13.28 

4.54 
3.79 

9.56 
9.49 

•  Warren. 

16, 

13.18 

3.87 

9.31 

17, 

13.98 

4.73 

9.25 

18, 

15.76 

5.95 

9.81 

' 

19, 

14.47 

4.30 

10.17 

20, 
21, 

15.93 
16.68 

6.40 
6.75 

9.53 
9.93 

Worcester, 

22, 

16.64 

6.92 

9.72 

23, 

15.39 

5.85 

9.54 

24, 

13.64 

4.43 

9.21 

1 

' 

25, 

12.38 

3.27 

9.11 

1 

26, 

12.67 

3.79 

8.88 

Warren. 

27, 

13.85 

4.38 

9.47 

28, 

12.99 

3.94 

9.05 

29, 

12.46 

3.89 

8.57 

30, 

14.14 

4.75 

9.39 

31, 

13.17 

3.65 

9.52 

32, 

13.14 

4.33 

8.81 

.  Warren. 

33, 

12.84 

4.61 

8.23 

1 

34, 

11.95 

3.62 

8.33 

35. 

13.10 

4.22 

8.88 

< 

36, 
37, 

10.58 
13.52 

2.79 
4.73 

7.79 
8.79 

>  Barre  Plains. 

38, 

12.21 

3.85 

8.36 

J 

300  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


6.     MiaeeUaneou*  .^liiaZyMS— Condaded. 


Analysts  of 

MUk,eU. 

—  Concluded. 

Hnmber  of 

1                1 

1      Solidt 

Sample.               *>»«•• 

'•^    1    nocrat. 

Locality. 

Kemariu. 

39. 

12.19 

3.63  1      8.56 

Belchertown. 

40. 

13.65 

4.65  1       9.00 

^ 

41. 

13.35 

4.42 

8.93 

42. 

14.24 

4.69 

9.55 

43. 

13.08 

4.17 

8.91 

.  Barre  Plains. 

44. 

12.38 

3.19 

9.19 

45, 

16.87 

6.37 

10.50 

46, 

15.16 

5.81 

9.35 

47. 

16.46 

6.76 

9.70 

< 

48. 

16.00 

6.51 

9.49 

49.         , 
50, 

15.41 
16.61 

6.13 
7.33 

8.28 
9.28 

.  New  Braintree. 

51. 

15.31 

5.58 

9.73 

52, 

16.05 

6.40 

9.65 

53, 

13.04 

4.63 

8.41 

54, 

12.72 

3.83 

8.89 

55, 

11.10 

3.27 

7.83 

56, 

11.28 

3.59 

7.69 

.  Barre  Plains. 

57,         . 

11.68 

4.78 

6.90 

58, 

11.15 

3.91 

7.24 

59,         , 

13.32 

4.62 

8.70 

60.         . 

12.29 

4.56 

7.73 

^  North  Adams. 

61, 

15.23 

6.92 

8.31 

North  Adams. 

62.         , 

13.25 

4.25 

9.00 

Northborough. 
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n.     Analyses  of  Water  sent  on  fob  Examination. 

[Parts  per  Million.] 


1 

1 

1 

< 

a 

la 

1 

6 

1 

• 

1 

2 

• 

• 

I 

i 

LocaUtj. 

1 

.084 

.116 

24.00 

86.00 

56.00 

2.60 

None. 

BUlerica. 

2 

.096 

.lU 

16.00 

80.00 

50.00 

- 

- 

Upton. 

.120 

.128 

10.00 

04.00 

54.00 

- 

- 

Upton. 

.080 

.136 

6.00 

12.00 

6.00 

- 

- 

Upton. 

.112 

.296 

36.00 

308.00 

152.00 

- 

- 

Upton. 

.072 

.104 

4.00 

86.00 

60.00 

2.86 

None. 

Amherat. 

.052 

.828 

Trace. 

86.00 

20.00 

1.27 

None. 

Sunderland. 

.026 

.070 

8.00 

08.00 

44.00 

1.27 

- 

Methuen. 

.060 

.108 

Trace. 

50.00 

20.00 

.05 

None. 

CJooleyrllle. 

.068 

.168 

144.00 

606.00 

214.00 

8.86 

None. 

North  Amherat. 

.020 

.060 

16.00 

06.00 

36.00 

3.00 

None. 

Amherat. 

.068 

.002 

34.00 

150.00 

06.00 

2.60 

None. 

PlalnyiUe. 

.640 

.328 

20.00 

112.00 

8.00 

3.00 

None. 

Amherat. 

- 

- 

56.00 

- 

- 

- 

- 

Amhertt. 

- 

- 

24.00 

- 

- 

- 

- 

Amherat. 

.052 

.136 

Trace. 

82.00 

72.00 

.16 

None. 

Weetford. 

17 

.060 

.140 

Trace. 

100.00 

36.00 

1.05 

None. 

Amherat. 

18 

.002 

.204 

Trace. 

74.00 

56.00 

2.60 

- 

Amherat. 

10 

.140 

1.480 

48.00 

322.00 

48.00 

5.20 

None. 

Weston. 

20 

.172 

.176 

12.00 

146.00 

26.00 

2.60 

None. 

Amhertt. 

21 

.050 

.080 

Trace. 

56.00 

26.06 

1.27 

Preront. 

Cooleyville. 

22 

.068 

.072 

Trace. 

58.00 

30.00 

1.27 

None. 

Leverett. 

23 

.144 

.120 

Trace. 

44.00 

24.00 

.32 

None. 

Weetford. 

24 

.080 

.148 

28.00 

314.00 

154.00 

6.00 

None. 

NaUck. 

26 

.060 

.052 

20.00 

154.00 

86.00 

4.57 

None. 

Amherat. 

2« 

.108 

.156 

20.00 

254.00 

00.00 

5.00 

- 

Agawam. 

27 

None. 

.030 

14.00 

120.00 

50.00 

3.25 

None. 

North  Amherat. 

28 

.040 

.140 

14.00 

84.00 

14.00 

3.00 

None. 

Amherat. 

29 

.120 

.080 

8.00 

80.00 

50.00 

1.27 

None. 

North  Amherst. 

SO 

- 

- 

- 

- 

- 

- 

Preeent. 

North  Amherat. 

SI 

.200 

•172 

10.00 

- 

- 

- 

- 

North  Amherat. 

S2 

.120 

.072 

Trace. 

80.00 

46.00 

3.25 

None. 

Amherat. 

83 

1.680 

.006 

60.00 

364.00 

74.00 

6.71 

None. 

Sunderland. 
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II.     Analyses  of  Water, 

ETC.- 

-Condud€d. 

i 

D 

1 

-5 

4 

li 

a  o 

j 

1 

t 
1 

J 

3 

• 

1. 
|l 

i 

Looalitr- 

84 

.112 

.140 

12.00 

90.00 

80.00 

5.26 

None. 

Amherat. 

» 

.112 

.180 

46.00 

210.00 

80.00 

3.26 

- 

North  Hadlej. 

36 

.076 

.118 

Trace. 

40.00 

10.00 

1.27 

Preaent. 

North  AmheraC 

37 

.296 

.240 

20.00 

314.00 

74.00 

- 

- 

Amberrt. 

38 

.016 

.264 

Trmce. 

88.00 

10.00 

1.96 

Preaent. 

GrmniterUIe. 

39 

.014 

.140 

12.00 

58.00 

16.00 

2.60 

None. 

Atbol. 

40 

.020 

.088 

8.00 

20.00 

6.00 

1.96 

North  Amherai. 

41 

.100 

.070 

2.00 

90.00 

20.00 

2.60 

- 

North  Amberat. 

42 

.010 

.066 

4.00 

32.00 

6.00 

.48 

1    None. 

OooleyviDe. 

48 

.016 

.132 

8.00 

130.00 

70.00 

2.60 

None. 

Sonderlaad. 

44 

.074 

.098 

6.00 

50.00 

6.00 

1.96 

- 

Amherat. 

45 

.020 

.066 

170.00 

608.00 

378.00 

12.56 

None. 

Amherat. 

46 

.012 

.066 

2.00 

258.00 

176.00 

14.84 

None. 

Richmond. 

47 

.040 

.084 

9.00 

174.00 

84.00 

6.00 

None. 

North  Hadler. 

48 

None. 

.106 

4.00 

62.00 

16.00 

.48 

None. 

Amherat. 

40 

.108 

.180 

4.00 

130.00 

70.00 

1.96 

None. 

Weat  BrookAeM. 

50 

.140 

.120 

27.00 

216.00 

116.00 

6.00 

None. 

Fozboroagh. 

51 

.040 

.290 

16.00 

176.00 

74.00 

9.57 

None. 

Amherat. 

52 

.010 

.066 

Trace. 

90.00 

54.00 

2.99 

None. 

Amherat. 

53 

None. 

.084 

20.00 

252.00 

72.00 

4.57 

None. 

Amherat. 

54 

.112 

.140 

7.00 

136.00 

56.00 

2.60 

- 

BUckatone. 

55 

.120 

.120 

11.00 

170.00 

70.00 

5.29 

- 

Amherat. 

56 

.128 

.160 

4.00 

126.00 

46.00 

3.26 

- 

Amherat. 

57 

.038 

.150 

4.00 

84.00 

24.00 

2.60 

- 

Hadley. 

68 

.024 

.092 

8.00 

94.00 

54.00 

2.60 

None. 

North  Hadley. 

59 

None. 

.200 

2.00 

46.00 

20.00 

.48 

- 

Hawley. 

60 

.096 

.128 

6.00 

130.00 

30.00 

1.95 

- 

Amherat. 

61 

None. 

.170 

Trace. 

160.00 

90.00 

1.17 

- 

Moore*a  Comer. 

62 

.018 

.098 

18.00 

180.00 

90.00 

6.n 

None. 

Bpringflekl. 

63 

.014 

.070 

8.00 

84.00 

20.00 

1.95 

None. 

Ratland. 

64 

.060 

.148 

6.00 

114.00 

44.00 

1.95 

. 

WeathampUm. 

65 

.004 

.100 

4.00 

116.00 

40.00 

.48 

None. 

Bekhertown. 

66 

.990 

.440 

16.00 

164.00 

54.00 

2.47 

None. 

Weatoo. 

67 

.080 

.270 

9.00 

105.00 

45.00 

2.73 

None. 

Weaton. 

68 

.200 

.964 

34.00 

237.00 

130.60 

- 

- 

arafton. 
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The  analyses  have  been  made  aocording  to  Wancklyn's 
process,  familiar  to  chemists,  and  are  directed  towards  the 
indication  of  the  presence  of  chlorine,  free  and  albmninoid 
ammonia,  and  the  poisonous  metals,  lead  in  particular. 
(For  a  more  detailed  description  of  this  method,  see  ^*  Water 
Analyses,'*  by  J.  A.  Wancklyn  and  E.  T,  Chapman.) 

Mr.  Wancklyn's  interpretation  of  the  results  of  his  mode 
of  investigation  is  as  follows :  — 

1.  Chlorine  alone  does  not  necessarily  indicate  the 
presence  of  filthy  water. 

2.  Free  and  albuminoid  ammonia  in  water,  without 
chlorine,  indi6ates  a  vegetable  source  of  contamination. 

3.  More  than  five  grains  per  gallon*  of  chlorine  (=71.4 
parts  per  million),  accompanied  by  more  than  .08  parts  per 
million  of  free  ammonia  and  more  than  .10  parts  per  million 
of  albuminoid  ammonia,  is  a  clear  indication  that  the  water 
is  contaminated  with  sewage,  decaying  animal  matter,  urine, 
etc.,  and  should  be  condemned. 

4.  Eight-hundredths  parts  per  million  of  free  ammonia 
and  one-tenth  part  per  million  of  albuminoid  ammonia 
render  a  water  very  suspicious,  even  without  much  chlorine. 

5.  Albuminoid  ammonid,  over  .15  parts  per  million, 
ought  to  absolutely  condemn  a  water  which  contains  it. 

6.  The  total  solids  found  in  the  water  should  not  exceed 
forty  grains  per  gallon  (571.4  parts  per  million). 

An  examination  of  the  previously  stated  analyses  indicates 
that  Nos.  1,  2,  3,  4,  5,  10,  13,  18,  19,  20,  23,  24,  26,  29, 
31,  32,  33,  34,  35,  37,  49,  50,  54,  55,  56,  60,  66,  67  and 
68  ought  to  be  condemned*  as  unfit  for  family  use ;  while 
Nos.  6,  9,  12,  16,  17,  22,  36,  41,  44  and  64  must  be  con- 
sidered suspicious.  From  this  record  it  will  be  seen  that 
over  two-fifths  of  the  entire  number  of  well  waters  tried 
proved  unfit  for  drinking.  Heating  waters  to  the  boiling 
point  removes  not  unfrequently  immediate  danger. 

Parties  sending  on  water  for  analysis  ought  to  be  very 
careful  to  use  clean  vessels,  clean  stoppers,  etc.  The 
samples  should  be  sent  on  without  delay  after  collecting. 
One  gallon  is  desirable  for  the  analysis. 

•  One  gallon  equals  70»000  grains. 


III.     Compilation     of    Analyses    made    at    Amherst, 

Mass.,  of  Agricultuual  Chemicals  and  Eefuse 

Materials  used  for  Fertilizing  Purposes. 

Prepared  by  R.  B.  Moore. 

[As  the  basis  of  Talnatlon  changes  from  year  to  year,  no  valuation  is  stated.] 


1868-1892. 


This  compilation  does  not  include  the  analyses  made  of  licensed  fertilizers.  They 
are  to  be  found  in  the  reports  of  the  State  Inspector  of  Fertilizers  from  1873  to  1891, 
contained  in  the  repoits  of  the  Secretary  of  the  Massachusetts  State  Board  of  Agri- 
culture for  those  years.  C.  A.  G. 
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feet, 

nt.  water, 
forty  per 

nt.  water. 

Horn  and  hoof  waste,    . 

Kawwool 

Woolwaate,    .... 

Wool  waahinga  (water). 

Wool  washings  (add), . 

Wool  waahinga  (alkaline),    . 

Meat  mass,      .... 

Bone  soap 

Dried  sonp  from  meat  and  bone, 

Dried  soup  from  rendering  cattle 

Dried  soup  from  horse  rendering 

Soap-grease  refuse. 

Bones, 

Tankage 

Fiah  with  less  than  twenty  per  ce 

Fish  with  between  twenty  and 
cent,  water 

Fish  with  more  than  forty  per  ce 

Whale  meat,  raw,  . 

Lobster  shells, 

<?astor.bean  pomace. 

Cotton-seed  meal,  . 

Rotten  brewer's  grain,  . 
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6.68 

37.60 
34.88 
18.26 
11.86 
2.20 

35.84 

6.40 
4.66 
23.60 
34.64 

f   1   1   1   1   1   1   1   1       IIII 

111111(11       IIII 

1   1   1   1   1   1   1   1   1       '   '   ^   1 

3.48 
8.26 
4.13 
1.80 

2.14 

1.18 
.14 

.29 
.72 

.19 

.89 
.62 

2.06 

.03 

23.39 

.91 

1.27 

.52 

.30 

1.19 
2.22 

3.53 

.70 

.94 

1   1   1   1   1   1   1   1   1        IIII 

1   1   1   1   1   1   1   1   1        IIII 

111111*111        IIII 

00                  eo      1- 
l.l.l^lll        -,^, 

S             J2    8 
1   1   1   1   1   .  1   1   1      *  •  ,^  • 

.79 
6.17 

.33, 
.22 

.18 

1.83 

.43 

.49 

.25 

9.94 

1     1     1     .     1     1     1     1     1             .     1    "^     1 

■    .    .   ^ s    ,   s    , 

SSS9S;SSS                  33SS 

«*             .-   .-      ^               eo   '  ©j 

.40 

2.54 
1.40 
1.9- 

.67 
1.20 

r^f-ii-iC«iH-*0©»fH         3*^^*^ 

8? 

•o 

i  .......  .  \  .  .  .  . 

1 1 . . . . 

1 1  1  f  1          ^       ^  1  1  i  i 
1 1 1 11  1  1  1  1        ills 

IV.      Compilation  of  Analyses  of   Fodder  Articles, 

Fruits,  Sugar-producing  Plants,  Dairy 

Products,  etc., 

XADK  AT 

AMHERST,    MASS. 


1868-1892. 


Prepared  by  R.  B.  Moore. 

A,  Analyses  op  Fodder  Auticles. 

B.  Analyses    of    Fodder    Articles    with    Reference 

TO  Fertilizin(j  Ingredients. 
•  (7.    Analyses  of  Fruit. 
2>.    Analyses  of  Sugar-producing  Plants. 

E.  Dairy  Products. 

F,  Insecticides. 
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C    Analyses  of  Fruits. 


NAME. 

Date. 

>* 

1. 

p 

111 

5  " 

a 

5 

a 

i 

1^8 

til 

ill 

# 

isr7. 

Per  ct. 

Per  ct. 

Perct. 

Perct 

c.c. 

Apple  (Baldwin).     . 

Sept.    1, 

20.14 

1.065 

12—15 

8.09 

- 

- 

- 

Apple  (Baldwin),     . 

Oct.      9, 

19.M 

1.065 

12—15 

6.26 

- 

- 

- 

Apple  (Baldwin),     . 

Nov.  27, 

- 

1.075 

12—15 

10.42 

- 

- 

- 

Rhode  Island  Qreening, 

Sept.    1, 

20.27 

1.055 

12—15 

8.16 

- 

- 

- 

Rhode  Island  Greening, 

Oct.      9, 

19.68 

1.066 

12-15 

7.14 

- 

- 

- 

Rhode  Island  Qreening,t 

Nov.  27, 

20.25 

1.080 

12—15 

11.36 

- 

- 

- 

Pear  (Bartlett), 

Ang.  31, 

15.00 

1.060 

12-15 

4.77 

- 

- 

- 

Pear  (Bartlett), 

Sept.    7, 

16.55 

1.060 

12-15 

5.68 

- 

- 

- 

Pear  (Bartlett), 

Sept.  20, 

- 

1.065 

12—15 

8.62 

- 

- 

- 

Pear  (BartleU),t       . 

Sept.  22, 

- 

1.060 

12—15 

8.93 

- 

- 

- 

Cranberries, 

- 

10.71 

1.025 

15 

1.85 

- 

- 

$ 

Cranberries, 

1878. 

10.11     1.025 

15 

1.70 

- 

- 

-II 

Early  York  Peach  (ripe), 

- 

1.045 

25 

- 

1.92 

6.09 

45 

Early  York  Peach  (nearly  ripe). 

- 

10.9611  1.039 

25 

- 

1.36 

4.12 

42.8 

Crawford  Peach  (nearly  ripe). 

- 

- 

1.050 

18 

- 

2.19 

7.02 

85.6 

Crawford  Peach  (mellow). 

- 

11.361T  1.055 

18 

- 

1.70 

8.94 

76 

Crawford  Peach  (not  mellow), 

- 

11. 881t' 1.045 

22 

- 

1.67 

5.92 

64 

*  One  part  Nas  COa  in  100  parts  of  water. 
t  Picked  October  9. 
X  Picked  September  7. 


§  Free  acid,  2.25  per  cent. 
II  Free  acid,  2.43  per  cent. 
H  In  pulp,  kept  ten  days  before  testing. 
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C.    AndtyBts  of  Fruits — Continued. 

[WUd  «Dd  caltfrated  grapes.] 


NAME. 

Date. 

I 

O 
m 

6 

?  S 

el 

1 

i 

a 
5 

1 

ii 

CD 

• 

187«. 

Peret. 

Peret. 

Peret. 

ex. 

Concord^ 

July  17, 

1.0176 

31 

8.30 

.645 

7.77 

- 

Concord,  . 

July  80. 

1.0150 

31 

8.10 

.625 

7.72 

816 

Coooord»  . 

A«f.    2. 

1.O20O 

21 

8.04 

.038 

9.44 

219 

Concord,  . 

Aog.  16, 

1.0260 

28 

10.88 

2.000 

18.38 

2» 

Conoord,  . 

Aug.  », 

1.0500 

25 

15.58 

8.620 

55.33 

180 

CoDoord,  . 

Sept.  13. 

1.0670 

23 

17.48 

13.880 

79.46 

55 

Concord,  . 

Sept.    4, 

1.0700 

18 

10.82 

16.130 

81.38 

49.8 

Wild  Purplo  Orape, 

July   W, 

1.020 

31 

0.00 

.714 

7.03 

804 

Wild  Purple  Grape, 

Aug.    4, 

1.020 

28 

12.25 

1.100 

8.98 

246 

WUd  Purple  Grape, 

Aug.  1«. 

1.026 

28 

12.48 

2.000 

16.08 

233 

Wild  Purple  Grape, 

Aog.  80, 

1.050 

26 

16.58 

6.500 

30.81 

147.6 

While  Wild  Grape. 

Ang.  tU 

1.050 

26 

16.48 

9.200 

56.18 

98 

Hartford  Prolific,    . 

Sept.    6. 

1.060 

82 

17.39 

13.89 

79.87 

88.8 

Ivet'  seedling, . 

Sept.    6, 

1.070 

26 

20.15 

15.15 

75.14 

88.6 

lona. 

Sept.    7. 

1.060 

21 

24.56 

15.15 

61.68 

144 

looa  (mildewed),    . 

Sept.    7. 

1.045 

26 

15.41 

6.25 

40.56 

204.4 

Agawam, 

Sept.  11. 

1.075 

90 

20.70 

17.84 

82.92 

94.8 

WUder,    .       .       . 

Sept.  11, 

1.064 

20 

16.53 

18.67 

82.60 

56 

Delaware, 

Sept.  M, 

1.080 

24 

23.47 

17.86 

76.00 

74 

Charter  Oak,    . 

Sept.  12, 

1.080 

24 

15.M 

8.7t 

54.94 

168.8 

Israella,    . 

Sept.  16, 

1.075 

23 

10.67 

9.20 

46.77 

89.8 

Bent's  Seedling,      . 

Sept.  20. 

1.080 

21 

20.65 

16.18 

78.11 

181.8 

Adirondack,    . 

Sept.  20, 

1.065 

21 

15.11 

18.17 

87.16 

68 

Catawba,  . 

Oct.    16, 
1877. 

1.080 

13 

23.45 

17.39 

74.16 

82 

Wilder,    . 

.        .  ,  Sept.  11. 

1.065 

23 

16.41 

15.15 

92.32 

60 

Charter  Oak,    . 

.        .     SepL  12. 

1.056 

28 

16.22 

9.80 

60.42 

96 

Concord,  . 

Sept.  13, 

1.065 

24 

16.90 

13.16 

82.76 

102 

Concord,  . 

.        . 

Sept.  26, 

1.075 

24 

10.34 

15.43 

79.78 

70.8 

Eumalan, . 

Sept.  24, 

1.065 

16 

19.02 

18.16 

67.07 

73 

Wild  While  Grape, 

Sept.    6, 

1.050 

22 

15.57 

7.20 

46.24 

140.8 

Wild  White  Grape  (shrivelled).  . 

Sept.  20, 

1.060 

i« 

20.02 

10.00 

49.95 

130 

Wild  Purple  Grape  (shrivelled),  . 

Sept.  20, 

1.045 

i« 

16.60 

8.22 

49.25 

104 

*  One  part  of  pure  Na«  COs  In  100  parts  water 
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C.     Ancdyaes  of  Fruits  —  Continued. 
[EObct  of  giidlliig  on  grapes.] 


>. 

6 

II 
1- 

t 

i 

1 

m 

NAME  AND  CONDITION. 

Date. 

O 
CD 

3 

Hartford  Prolific,  not  glrdl«d, 

1S77. 

Sept.   3, 

1^5 

19 

Per  ct. 

12.85 

Perct. 
8.77 

Per  ct. 
68.25 

c.c- 

111.4 

Hartford  Prolific,  girdled. 

Sept.  8, 

l.OM 

19 

17.18 

12.50 

72.76 

100 

Wilder,  not  girdled, 

Sept.  8, 

1.055 

19 

15.41 

10.42 

67.62 

108.2 

Wilder,  girdled,      .       . 

Sept.  8, 

1.075 

19 

17.24 

14.70 

85.26 

88.4 

Delaware,  not  girdled, 

Sept.  4, 

1.065 

19 

15.75 

11.76 

74.66 

101.2 

Delaware,  girdled, . 

Sept.  4. 

1.075 

19 

19.14 

16.15 

79.16 

94^ 

Agawam,  not  girdled,    . 

Sept.  4, 

1.060 

19 

16.60 

11.87 

68.48 

128.2 

Agawam,  girdled,  . 

Sept.  4, 

1.076 

19 

18.45 

16.81 

87.42 

114.8 

lona,  not  girdled,    . 

Sept.  6, 

1.0625 

22 

16.60 

13.51 

68.81 

131.4 

lona,  girdled,  . 

Sept.  6, 

1.085 

22 

21.48 

15.63 

72.76 

126.6 

Concord,  not  girdled, 

Sept.   6, 

1.045 

22 

13.46 

7.48 

55.42 

182.4 

Concord,  girdled,    . 

Sept.   0, 

1.070 

22 

17.53 

13.88 

79.18 

102.8 

Concord,  not  girdled. 

Sept.  26, 

1.065 

22 

17.63 

18.70 

78J27 

86 

Concord,  girdled,    . 

Sept.  20, 

1.080 

22 

24.47 

19.61 

80.13 

76.8 

Concord,  not  girdled. 

Oct.     6, 

1.075 

12 

20.92 

17.50 

85.37 

42 

Concord,  girdled,    . 

Oct.     6, 

1.085 

12 

- 

17.86 

- 

54 

Date. 

100 

Parts 

or  Qb 

A.PB8  CO 

NTAINZD  — 

i 

£ 
a 

1 

a 

O 

r 

1M». 

Concord,  not  girdled,     .        .        .    Sept.  23, 

- 

84.69 

6.24 

.75 

Concord,  girdled,    . 

Sept.  23, 

.42 

83.00 

8.13 

.85 

Concord,  not  girdled. 

Oct.      8, 

.58 

84.51 

6.0S 

.48 

Concord,  girdled,     . 

■ 

Oct.      8, 

is»o. 

.87 

82.69 

8.5<] 

.50 

Concord,  not  girdled, 

.    Sept.  25, 

.47 

86.49 

7.M 

1.15 

Concord,  girdled,    . 

.    Sept.  25. 

.48 

84.93 

9.2fl 

1.17 

Concord,  not  girdled. 

.    Oct.      9, 

1 

.53 

85.39 

7.67 

.71 

Concord,  not  girdled,     . 

.    Oct.     9, 

Ji9 

85.11 

6.6S 

.51 

Concord,  girdled,    . 

Oct.      9, 

.54 

85.15 

9.1S 

.74 

*  One  p«rt  of  pure  Nat  COs  in  100  parts  water. 
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(7.     Analyses  of  Fruits  —  Gontiiiaed. 
[Effect  of  fbrtilizatioii  upon  the  organic  constitoeats  of  wild  grapes.] 


NAMS. 

Date. 

1 

i 

I 

m 

IS 

of 

I 

B«viarks. 

1S77. 

Wild  Parpto  Ormpe  Berriat, . 

Sept.  20, 

16.31 

- 

- 

&03 

- 

UnfeitiliMd. 

Wild  Purple  Qrape  Berries, . 

•< 

10.56 

- 

- 

-iZJbl 

- 

FerUHxed. 

Wild  Purple  Grape  Juloe,     . 

<« 

- 

1.045 

16 

8.22 

9S40 

Unfertilised. 

Wild  Purple  Qrape  Juice,    . 

•• 

- 

1.065 

16 

18.51 

1.140 

Fertilized. 

Wild  White  Grape  Berries, . 

44 

20.02 

- 

- 

- 

- 

Unfertilixed. 

Wild  While  Grape  Berries, . 

•4 

21.65 

- 

- 

- 

- 

FertlBMd. 

Wild  White  Grape  Juice,     . 

- 

- 

1.060 

16 

10.00 

1.846 

UnfertUized. 

Wild  White  Grape  Juice,     . 

U 

- 

- 

- 

14.29 

.028 

Fertilized. 

[Effisct  of  fertilization  upon  the  ash  oonstftnents  of  grapes.] 


NAME. 

Date. 

9 

r 

f2 

.1 

9 

1 

1 

|5 

1 

1 

"^1 
f 

1 

Remarks. 

1S7«.    1 

Wild  Purple  Grapes, 

Sept.  13,    50.03 

.15 

22.28 

5.59 

.79 

17.40 

2.03 

Unfertilized. 

Wild  Purple  Grapes, 

Sept.  20, 

62.66 

.85 

14.24 

3.02 

.53 

13.18 

4.63 

FertUized. 

Concord  Grapes, 

July    7, 

41.73 

5.04 

25.03 

7J0 

'  .55 

18.48 

1.37 

Unfertilized. 

Concord  Grapes, 

July  17, 

47.84 

1.18 

24.21 

- 

.75 

21.88 

JZ 

Unfertilized. 

Concord  Grapes, 

Aug.  18, 

51.14 

3.10 

16.20 

638 

.65 

20.77 

1.67 

Unfertilized. 

Concord  Grapes, 

Sept.  13, 
1S7S. 

57.15 

4.17 

11.80 

8.10 

.40 

12;47 

11.82 

UnfertJUied. 

Concord  Grapes, 

Oct.     3, 

64.65 

1.42 

0.13 

3.63 

.50 

14.87 

5.80 

Fertilized. 
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C.     Analyses  of  Fruits  —  Concluded. 
[Ash  •nalfw*  of  flraita  and  garden  eropi.] 


Ash. 

100  Pakts  of  Ash 

COXTTAIKKD  — 

NAME. 

1 

1 

1 

la 

i 
f 

& 

.22 

f 

J 

1^ 

Concord  Orape  (fruit), 

- 

51.14 

3.19 

16.20 

6.88 

.05 

20.77 

1.67 

Unfermented  Joice, 

- 

50.85 

.48 

3.69 

4.26 

.10 

6.43 

.90 

Fermented  Juice, 

- 

40.69 

- 

6.85 

6.24 

- 

9.04 

- 

Skins  and  pulp,  . 

- 

7.70 

.42 

67.36 

8.80 

.08 

24.40 

1.82 

8eed«,  .        .        . 

3.08 

•.71 

- 

- 

3.03 

17.20 

.29 

Stems  of  grapes, . 

4.09 

20.91 

- 

20.20 

8.45 

- 

17.75 

2.09 

Young  branches,* 

- 

24.71 

.94 

40.53 

10.66 

1.08 

17.16 

4.92 

Wood  of  vlne.t    . 

2.97 

22.57 

- 

9.72 

4.28 

- 

14.07 

23.84 

Concord  Grapes,  1891, t 

.56 

49.76 

- 

3.60 

2.53 

1.19 

18.56 

2.01 

Clinton  Grape  (fruit), 

- 

58.45 

3.51 

13.34 

7.37 

.90 

18.19 

- 

Baldwin  Apple, . 

- 

63.54 

1.71 

7.28 

6.62 

1.08 

20.87 

3.68 

Strawberry  (fruit)  ,§  . 

.52 

49.24 

3.23 

13.47 

8.12 

1.74 

18.60 

5.66 

Strawberry  (fruit)  ,||  . 

- 

68.47 

- 

U.6i 

6.12 

3.37 

17.40 

- 

Strawberry  vines. 

3.34 

10.62 

13.35 

36.63 

3.83 

6.91 

14.48 

14.17 

Cranberry  (fruit),      . 

.18 

47.96 

6.58 

18.58 

6.78 

- 

14.27 

- 

Cranberry  vines, 

2.45 

12.98 

3.27 

16.49 

10.33 

3.35 

10.94 

84.04 

Currants,  red,     . 

.47 

47.68 

4.02 

18.96 

6.23 

1.20 

21.91 

- 

Currants,  white, 

.59 

52.79 

3.00 

17.08 

6.68 

2.67 

18.78 

- 

Crawford  Peach,  sound, 

- 

74.46 

- 

2.64 

6.29 

.68 

16.02 

- 

Crawford  Peach,  diseased 

IT     . 

- 

71.30 

- 

4.68 

6.49 

.46 

18.07 

- 

Branch,  sound,    . 

- 

26.01 

- 

54.62 

7.58 

.52 

11.37 

- 

Branch,  dlseased.lT 

- 

16.67 

- 

64.23 

10.28 

1.46 

8.37 

- 

Carnation  Plnks(whole  pla 

nt),*" 

8.80 

38.07 

12.84 

18,04 

?.98 

.   .34 

6.23 

.24 

Asparagus  stems. 

- 

42.94 

3.58 

27.18 

12.77 

1.22 

12.31 

.08 

Asparagus  roots. 

- 

56.43 

6.42 

16.48 

7.57 

- 

1.^.09 

3.67 

Onions^       . 

- 

38.61 

1.90 

8.20 

3.65 

.68 

16.80 

8.38 

*  with  tendrils  and  blossoms.  $  Wilder, 

t  One  year  old.  ||  Downing. 

t  Nitrogen  in  dry  matter,  .98  per  cent.  IT  Yellows. 

♦♦  Nitrogen  in  dry  matter,  1.15  per  cent. 
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D.    Analyses  of  Sugar-prodMcing  Plants. 

[Compof  ition  of  sugar  beett  raited  upon  the  college  groundB  daring  the  season  of 

1870  and  1871.] 


NAME. 

Date. 

Brix 

Saoeharom- 

et«r 

Percent 
ofSufar. 

Saa- 
Mccharine 

(Defreei). 

Electoral,  . 

Sept.  10, 

U 

12.30 

1.75 

Imperial,   . 

«      12, 

15 

12.59 

2.41 

VUmorin.  . 

**      13, 

14.5 

12.95 

1.65 

Imperial,   . 

"      18, 

14 

10.79 

3.21 

Imperial,  . 

Oct.    11, 

15 

12.05 

2.95 

Electoral,  . 

-      16, 

15 

12.22 

2.78 

Vilmorin,  . 

"      18, 

16 

13.13 

2.87 

Imperial,  . 

Nov.  U, 

15 

11.60 

3.34 

Vilmorin,  . 

"      21, 

15.5 

13.12 

2.38 

Vienna  Globe,* 

Sept.  19, 

11 

8.00 

3.00 

Common  Mangold,* . 

"      19, 

9 

5.00 

3.97 

•  Fo4der  beeU. 

[Percentage  of  sogar  in  different  Tarieties  of  sngar  beets  grown  on  college  farm  during 
the  season  of  1882.] 


I.  Vilmorin, 

II.  Vilmorin, 

I.   White  Imperial, 
n.  While  Imperial, 
New  Imperial,    . 
I.    White  Magdeburg 
II  White  Magdeburg, 
Quedlinburg, 
White  Silesian,   . 


Source  of 
Seed. 


Saxony, . 
Saxony, . 
Saxony, . 
Saxony, . 
Saxony,  . 
Saxony, . 
Silesia,  . 
Saxony, . 
Silesia,   .' 


Weight  in 
Pounds. 


i  to    i 
}  to  1 
i  toll 
1}  to  2 
IJ  to  IJ 
li  to  2 
IJ  to  If 
IJ  to  1{ 
H  tolj 


PerCeallof 

Sugar  In  Juice. 


15.50 
15.61 
14.20 
10.27 
13.80 
13.10 
10.06 
13.44 
9.72 
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2>.     Analyses  of  Siigar-producing  Plants  —  Continued. 
[Effect  of  soil  and  fertfllzatioii  on  Electoral  sugar  beets.*] 


SOIL. 


I A 


S  z 


Sandy  loam, 
Clayish  loam,     . 
Warm  alluTial,  . 

Warm  alluvial, . 
Light,  sandy  soil. 
Alluvial  soil, 
Heavy  soil. 


Fresh  yard-manure. 

Fresh  yard-manure. 

Yard-manure   and 
chemicals,  . 

Fresh  hog-manure, 

No  manure,    . 

Brighton  fish. 

Yard-manure, 


16.6 
15.6 

12.75 

13.6 

18.5 

14.6 

12.26 

13.6 


12.60 
11.06 

9.17 
9.63 
18.73 
11.16 
8.15 
9.90 


4.00 
4.46 

8.68 
8.97 
4.77 
8.36 
4.10 
3.60 


76.08 
71.30 

71.92 
70.06 
74.21 
76.90 
66.63 
73.33 


*  Not  ndaed  on  college  farm  (Cpnneotleat  Talley). 


[Effect  of  fertilization  on  sugar  beets  .*] 


FERTILIZERS. 

PKBCEltTAOBS  Or  SUOAK  W  JCICB. 

Kreeport 

VllmoriQ. 

Fresh  horse-manure,  .... 
Blood  guano  without  potash,     . 
Blood  guano  with  potash,  . 
Kainite  and  superphosphate,      . 
Sulphate  of  potash,     .... 
Second  year  after  stable-manure, 

11.96 

10.99 
12.66 
13.15 
14.52 
13.49 

9.42 
10.10 
13.24 
12.16 
14.32 
12.78 

7.80 

10.20 
10.60 
10.60 
12.78 
12.19 

*  All  w«r«  grown  on  Uie  same  •oil,— >Mnd/  loam  (collage). 
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2).     Analyses  of  Sugar-producing  Plants  —  Continaed. 
[Eflbct  of  different  modei  of  cultifmtioD  on  Etoctoral  sngmr  beeti.] 


Brlz 

Percent. 

Kon- 

LooALiTT  or  Bkrt-fibld. 

I>ate. 

Saccharom- 
eter 

of  Cum 

•afxharine 

(Decreet). 

8ag»r. 

SatMtancet. 

1.    Sing  Sing,  N.  Y ,     .        .        .  \  1872-73 

11 

7.80 

3.20 

2.  Washington,  N.Y,. 

3.  South  Hartford,  N.  Y., 

it 

14 

10.97 

3.03 

u 

15 

11.70 

3.30 

4.    Greenwich,  N.  Y.,    . 

u 

12 

9.50 

2.50 

5.    Frankfort,  N.  Y.,     . 

" 

13.6 

11.00 

2.50 

6.    Albion,  N.  Y.,» 

" 

18 

15.10 

2.90 

Albion,  N.  Y.,t 

M 

14 

9.70 

4.30 

*  From  beets  weighing  from  IH  to  2  ponndit.     t  From  beets  weighing  from  10  to  14  pounds. 


1.  Soil,  loam  resting  on  clayish  hard-pan,  had  been  for  several  years 
in  grass.  Tomatoes  had  been  the  preceding  crop.  Five  hundred 
pounds  of  a  phosphatic  blood  guano  were  applied  before  plantmg. 

2.  Soil,  a  clayish  loam,  had  been  ploughed  seven  inches  deep.  A 
liberal  amount  of  rotten  sheep-manure  was  placed  in  trenches  and 
covered  by  running  two  furrows  together,  thus  forming  a  ridge  on 
which  the  seed  were  planted. 

3.  Soil,  a  gravelly  loam,  which  had  been  richly  manured  with  stable 
compost  and  twice  ploughed  before  planting. 

4.  Soil,  a  sandy  loam,  underlaid  by  fine  sand.  The  seed  were  planted 
on  ridges,  which  covered  trenches  containing  a  little  rotten  stable- 
manure. 

5.  No  details  of  modes  of  cultivation  received. 

6.  Soil,  a  dark,  reddish-brown,  rich,  deep,  sandy  loam.  Clover  bad 
been  raised  for  two  years  previous  to  a  crop  of  carrots,  which  preceded 
the  sugar  beets.  The  beets  were  the  second  crop  after  the  application 
of  twenty  loads  of  stable-manure  per  acre. 


Composition  of  Canatk^grown  Sugar  Beets, 
[1872  and  1878.] 


Whkkk  Ghowv. 

Weight  of 
BooU. 

Spedflc 

Orarttyof 

Jake 

(BrU). 

Tempem- 
tureof 
Joioe. 

PerOMit 

of  Cane 

Sofar 

in  Juice. 

Echaullon  de  Montreal, . 
Riviere  du  Loup,    . 
Chambly,         .... 
Maskinonge,    .... 

2  to  2}  lbs. 
2  to  34  lbs. 
2  to  2i  lbs. 
2  to  3    lbs. 

15.4° 
14.5° 
13.2° 
13.4° 

64°  F. 
63°  F. 

63°  F. 
63°  F. 

11.38 
10.20 

9.02 
8.83 

1892.] 
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D.     Analysea  of  Sugar-producing  Plants  —  Continaed. 
[Early  Amber  Cane.] 


Bats. 


CONDITION  OF  CANK. 


I! 


I 


^  >»  3 


1S79. 

Aug.  15, 
Aug.  16. 
Ang.  20, 
Aug.  24, 
Aug.  27, 
Aug.  30, 
Sept.  2, 
Sept.  0, 
Sept.  9, 
Sept.  18, 
Sept.  18, 
Sept.  18, 
Sept.  18, 
Sept.  21, 
Sept.  23, 
Sept.  25, 
Sept.  28, 
Oct.  4, 
Oct.  7, 
Oct.  8, 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 


No  flower  stalks  In  sight,  * 

No  flower  stalks  in  sight,  * 

Flower  stalks  developed,* 

Flowers  open,*  . 

Planu  in  full  bloom,* 

Seed  formlDg,*   . 

Seed  in  milk,*     . 

Seeds  still  soft,* . 

Stripped  on  Sept.  2,* . 

Left  on  fleld  without  stripping,* 

Tops  removed,*  .... 

Tops  and  leaves  removed  on  Sept.  9,* 

Tops  removed ;  left  on  fleld  9  days,* 

Juice  from  the  above,* 

Juice  from  the  above,* 

Left  on  fleld  3  weeks,! 

Left  on  field  3  woeks,t 

Left  on  fleld  3  weeks.f 

Freshly  cut.    Ground  with  leaves,! 

Freshly  cut.    Stripped  two  wecks,t 

Freshly  cut.    Stripped  two  weeks.f 

Several  weeks  old.f    . 

Several  weeks  old,f    . 

Several  weeks  old,f    . 

Several  weeks  old,t    . 

Several  weeks  old,t    . 

Several  weeks  old.f    . 


4.2 
5.8 
7.9 
8.7 
10.0 
9.5 
10.7 
12.1 
12.8 
13.2 
13.8 
11.5 
12.8 
13.0 
15.0 
19.8 
17.8 
16.1 
16.7 
12.8 
18.4 
18.2 
15.1 
15.5 
16.2 
18.3 
16.6 


Per  ct. 
2.48 
4.06 
3.47 
3.70 
8.65 
4.00 
8.85 
8.21 

8.n 

8.57 
8.16 
8.16 
10.00 


11.91 

16.60 
8.62 
4.16 
5.16 
7.57 

10.42 
7.57 
9.22 
8.80 

11.30 
8.63 


Perct 

None. 

None. 

2.15 

8.00 

4.13 

3.81 

4.41 

6.86 

6.81 

7.65 

8.49 

5.85 

.60 


6.27 

6.16 
9.94 
5.27 


C.  C. 
6.8 
9.0 
7.0 
4.0 

10.0 
9.5 
9.5 
9.5 
9.5 


Perct 
7.93 
11.10 
13.00 
14.07 
15.48 
16.14 
15.85 
26.13 
26.75 


12.0 
6.8 
7.0 
10.6 
10.4 


14.0 
9.0 


100  Parts  or  Can*  contained- 

- 

S 

3 

1 

a 

O 

1SS9. 

§ 

October, 

Early  Tennessee  sorghum,  mature. 

77.43 

1.79 

8.21 

5.00 

5 

October, 

Price's  new  hybrid,  ripe,  . 

77.80 

2.92 

8.78 

6.70 

a  j( 

October, 

Kansas  orange,  green, 

80.67 

2.38 

3.63 

6.01 

l^n 

October, 

New  orange,  green,    .... 

78.30 

2.96 

8.85 

6.81 

U 

October, 

Honduras,  green,       .... 

77.55 

3.08 

4.01 

7.09 

o 

*  Raised  on  the  college  farm.       f  Ral«od  by  farmers  In  the  vicinity  of  the  college. 
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D.     Analyses  of  Stigar-productTig  Plants  —  Concluded. 
[Compofition  of  tb«  juice  of  corn  stalks  and  melons.] 


VARIETY. 

f 

1 
1 

6 

r 

5 

1 
i 

Northern  com,*       .... 

1.023 

27 

PtrcL 
4.35 

Perct 
0.28 

Pwet 
15.18 

Black  Mexican  sweet  corn,t    . 

1.048 

27 

2.06 

7.02 

17.44 

Evergreen  sweet  corn,t  . 

1.052 

4.85 

5.70 

20.38 

Common  sweet  com4     • 

1.085 

- 

6.60 

None. 

- 

Common  yellow  mtisk-melon,§ 

1.040 

26 

1.67 

2.65 

- 

White-flesh  water-melon, 

1.025 

18 

2.91 

2.16 

- 

Red-flesh  water-melon,   . 

1.025 

22 

3.57 

2.18 

- 

Red-flesh  water-melon,    . 

1.025 

19 

8.84 

1.77 

- 

Nutmeg  musk-melon, II    . 

1.030 

19 

8.33 

2.11 

- 

Nutmeg  musk-melon,f  .        .        . 

1.060 

20 

2.27 

5.38 

- 

Nutmeg  musk-melon,*  • 

1.030 

19 

2.50 

1.43 

- 

*  TftMeU  Appealing. 

II  Not  ripe. 

t  Ban  ready  for  the  Uble. 

TRlpe. 

X  Kernels  foraewhat  hard. 

••Orer-ripe. 

S  Fullf  ripe. 
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0.01 
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METEOROLOGY, 


1891. 


The  meteorological  obsenrations  have  been  continued  as 
in  previous  years.  The  temperature,  the  force  and  the 
direction  of  the  wind  and  the  amount  of  cloudiness  are 
recorded  each  day  at  7  a.m.,  2  p.m.  and  9  p.m.  During  the 
summer  months  the  reading  of  a  wet-bulb  thermometer  takes 
place  at  the  same  times.  Records  are  also  taken  of  maxi- 
mum and  minimum  temperatures,  rain£Ekll,  and  of  casual 
meteorological  phenomena. 

Monthly  and  annual  reports  are  sent  to  the  headquarters 
of  the  signal  service  at  Washington,  D.  C,  and  to  tie  New 
England  Meteorological  Society.  During  the  summer 
months  partial  monthly  reports  have  been  furnished  also  for 
the  use  of  the  secretary  of  the  State  Board  of  Agriculture. 

At  the  beginning  of  the  year  there  were  nine  inches  of 
snow  on  the  ground.  The  total  snowfall  of  the  season  after 
January  1  amounted  to  fifty-eight  inches.  The  heaviest 
snow-storm  during  the  time  occurred  January  25,  measuring 
thirteen  inches.  A  storm  giving  twelve  inches  of  snow 
occurred  on  the  3d  and  4th  of  March.  The  last  snow  of  this 
part  of  the  season  fell  on  the  2d  and  3d  of  April.  Sleighing 
was  good  most  of  the  time  until  the  10th  of  March.  A  snow- 
storm on  the  26th  of  November  amounted  to  one  and  one- 
half  inches.  The  snowfall  during  December  was  very  light. 
The  precipitation  of  moisture  (rain  and  snow)  during  the 
year  was  below  the  average  and  unevenly  distributed. 

The  largest  amount  of  water  falling  in  one  month  was 
6.61  inches,  January:  the  smallest  amount  1.98  inches, 
November.     The  heaviest  storm  of  the  year  occurred  from 
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the  2d  to  the  4th  of  June,  with  2.92  inches  of  rainfall. 
The  largest  amount  of  rain  falling  in  any  one  day  was  1.73 
inches,  June  2. 

The  rainfiill  during  April  and  May  was  light,  otherwise 
the  early  part  of  the  season  was  favorable  for  farm  crops. 
The  large  number  of  rainy  days  during  July  and  August 
interfered  to  some  extent  with  haying  and  harvesting.  The 
rainfall  for  the  months  September,  October  and  November 
was  much  below  the  usual  average.  A  scarcity  of  water 
was  seriously  felt  in  many  localities  of  this  vicinity. 

The  last  heavy  frost  of  the  season  occurred  on  the  19th  of 
May ;  there  was  a  slight  one  on  the  5th  of  June.  No  frost 
was  noticed  in  the  autumn  before  October  10. 

The  mean  annual  temperature  for  the  year  was  47.62®  F., 
which  is  slightly  above  the  average.  The  monthly  average 
temperatures  did  not  vary  much  from  those  of  former  years 
except  during  September,  which  was  considerably  warmer 
than  usual. 

The  highest  temperature  for  the  year,  93®  F.,  occurred 
June  16;  the  lowest,  — 5.5,  February  15. 

The  prevailing  wind  during  six  months  of  the  year  came 
from  the  north-east.  It  was  north-west  during  April  and 
May,  south  during  July,  and  south-east  during  September, 
November  and  December. 

During  the  year  there  were  one  hundred  and  forty-five  days 
recorded  as  "cloudy,"  seventy-nine  as  "cloudless."  The 
greatest  number  of  cloudy  days,  fifteen,  occurred  in  January, 
and  the  greatcjjt  number  of  cloudless  days,  eight,  in  Novem- 
ber and  December. 
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Miscellaneous  Phenomena,  —  Dates. 


Froat. 

Snow. 

I 

<            Rain. 

i 

Thunder, 
•torma. 

Lunar 
Haloa. 

Solar 
Ilaloa. 

1S91. 

January, 

- 

1,  6,  14,  17, 
18,25,27,29. 

j  1.  11,  12.  17,  IS, 
22,  29.  31. 

2. 

15,          - 

February, 

_ 

7,8.9,20,26, 

1,3,9.10,16.17, 
1                18,  21,  25. 

- 

15.  19, 

6.28. 

March,    .        . 

- 

3,4, 

,  8,  9,  12.  13,  21, 

1                            22. 

- 

18, 

27,  81. 

April,      . 

- 

2.3, 

11, 14, 

15, 18, 

May.       .        . 

19, 

3,   6,  15,  16,  2t, 
29. 

11,26, 

«.. 

2. 

June, 

5. 

- 

4,  17,  18.  19.21, 

22. 

2,3, 

11. 

- 

July.       . 

- 

- 

4,7,8,18,24.28, 
t                     29,30. 

15,25, 

- 

AugUBt,  . 

- 

- 

;  4,  5,  21,  22,  23, 
;               24,  26,  27. 

7,12,15,18. 

2S. 

- 

- 

September,     . 

- 

, 

6.«. 

13,29. 

11. 

- 

October, 

10,12,16,17, 
24,25,29,30. 

- 

7,  8,  13,  26,  27, 

20, 

- 

- 

November,     . 

3,4,6,7.8,18, 

14,  15,  19, 
30.  21,  26. 

26, 

• 

1  10, 11,  16,  17,  23. 

1               26,  27,  28. 

- 

19, 

Decemb«-r, 

1.12.  13,  2<^, 

29. 

" 

,  4.  7,  15,  16,   22. 

23,  24,  26,  29, 

1                             30. 

" 

9,  19, 

Amherst,  M 

ASS. 

C.  A.  G 

OESSMANN, 

IHrt 

dor. 
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ANNUAL  REPORT  OF  FRANK  E.  PAIGE, 

Treasurer  of  the  MAStACHusBm  Agricultural  Experiment  Station, 

For  the  Tear  ending  Dec.  31  y  1891. 

Receitbd. 

CMh  CO  hAnd  from  last  jelur |343  86 

CMh  from  State  Treatnrer,  appropriation,    ....  10,000  00 

Cash  from  fertiUxer  aocount, 2^  00 

Cash  from  expenae, 326  00 

Cash  from  fkrm,  978  71 

$13,897  57 

Expended. 

Cash  paid  taUriet $5,243  31 

Cash  paid  laboratorj  sapplies, 738  43 

Cash  paid  printing  and  office  expenses,        ....  680  75 

Cash  paid  fkrmer  and  farm  labor, 2,330  24 

Cash  paid  farm  supplies, 1,505  47 

Cash  paid  incidental  expenses, 528  66 

Cash  paid  constmction  and  repairs, 138  77 

Cash  paid  expense  of  board  of  control,         ....  13863 

Cash  paid  fertilizer  acconnt, 2,590  00 

Cash  on  hand, 3  31 

$13,897  57 


Summary  of  the  Propeutv  of  the  Massachusetts  State 
Agricultural  Experlmext  Station. 

{Dec.  31,  1891.) 

Farm: 

Live  stock $821  00 

Tools,  implements  and  machlnerj, 935  95 

Produce  on  hand, 607  20 

Fertilizers, 72  67 

Chemical  Laboratory : 

Laboratory  inventory, 2,740  27 

Office  ftimiture, 1,617  00 

Agricnltnntl  and  Physiological  Laboratory  : 

Fomitnre,  herbarinms,  library  (first  floor),      ...  734  75 

Instmments,  apparatus,  etc.  (first  floor) 69120 

Fumitare  (second  flx)r), 394  62 

Instruments,  apparatns,  etc.  (second  floor),        .               .  369  90 

Buildings,  land,  etc., 32,202  00 

Total  of  inventory $11,186  46 

Boston,  Mass.,  Jan.  14,  1S93. 
This  ifl  to  certify  that  I  have  examined  the  booica  and  acconnta  of  Frank  E.  Paige,  Trea*. 
urcr  of  the  MaiiHachueetta  Agricultural  Experiment  Station,  for  the  fiscal  year  ending  Dec 
81,  1891,  and  find  thorn  correct,  and  all  disbursements  properly  vonched  for,  with  a  balance 
in  the  treasury'  of  three  dollars  and  thirty-one  centa,  which  is  shown  to  be  in  bank. 

W.  R.  SESSIONS, 

Au'iitor. 
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Adzinki  beans,  analyses  of, 318,324 

Alfalfa,  analyses  of, 316,323 

Algs,  analyses  of, 311 

Alsike  clover,  analyses  of, 310,323 

Ammonia,  sulphate  of,  analyses  of, 306 

Ammonite,  analysis  of, 308 

Analyses,  compilation  of,  prepared  by  R.  B.  Moore 313-326 

Apples,  analyses  of, 318,324,327,331 

Apple  pomace,  analyses  of, 320,  326 

Ashes,  cotton-hall,  analyses  of, 284,  285,  306 

hard  wood,  analyses  of, 281,283,306 

lime-kiln,  analyses  of, 307 

logwood,  analyses  of, 307 

fh>m  bine  works,  analyses  of, 307 

from  sea-weed,  analyses  of, 307 

mill,  analyses  of, 307 

peat,  analyses  of, 307 

pine  wood,  analyses  of, 307 

railroad  tie,  analyses  of, 307 

spent  tan  bark,  analyses  of, 306 

Asparagus,  analyses  of, 331 

Bakery  refuse,  analyses  of, 104,  320 

Baking  powder,  analyses  of, 299 

Banana  skins,  analyses  of, 297,  310 

Barley,  analyses  of, 103,317,319,325 

Barley  smnt,  treatment  for,         .  245 

Barley  straw,  analyses  of, 317,  323 

Barn-yard  grass,  analyses  of, 315 

Barn-yard  manure,  analyses  of, 311 

Beets,  fodder,  analyses  of, 317,  323,  324 

Beets,  observations  concerning 195 

Beets,  sugar,  analyses  of, 297,  317,  323,  332-334 

Blood,  dried,  analyses  of, 308 

Board  of  Control,  members  of, 5 

Bokhara  clover,  as  a  crop, 189 

Bokhara  clover,  analyses  of, 316,  323 

Bone  ash,  analyses  of, 308 

Bone-black,  analyses  of 288,  308 

Bones,  ground,  analyses  of, 288,  309 

Bone  soup,  analyses  of, 309 

Brewers' grain,  analyses  of, 71,  98,  309,  320,  325 
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Broom  oorn  meal,  analyset  of^ 319 

Broom  com  leed,  analyses  of, 318 

Broom  oorn  waste,  analyses  of, 320,  325 

Backwbeat,  as  a  crop 190, 191 

Buckwheat  hulls,  analyses  of,     .       . 836 

Backwbeat,  Japanese,  analyses  of, 316,  322 

Backwheat  middlings,  analyses  of, 319 

Batter,  methods  of  analysis  of, 84 

Batter,  analyses  of, 337 

Bnttermilk,  analysto  of, 168,  337 

Cabbage,  dab  root  of, 230 

Cabbage,  obsenradons  oonoeming, 196 

Camallite,  analyses  of, 306 

Carnation  pinks,  analyses  of, 296,  331 

Carrots,  analyses  of, ' 318,  324 

Carrot  tops,  analyses  of, 317,  323 

Carpet  bag  destroyer,  analyses  of, 3^ 

Castor  bean  pomaoe,  analyses  of^ 309 

Cattle  foods,  method  of  analysis, 106 

Celery,  blight  of, 231 

Celery,  obserradons  concerning, 196 

Cheese,  analyses  of, 337 

Chestnats,  analyses  of, 319,  325 

Cheftnnt,  anthracnose  of, 234 

Chicago  glaten  meal,  analysis  of, 09 

Chicago  maize  feed,  analysis  of 96 

Clover,  analyses  of, 316,  323 

Clover  fangi 232 

Cocoa  dust,  analyses  of, 2k20 

Cocoanut  meal,  analysis  of, 104 

Com  and  cob  meal,  analyses  of^ 101, 123, 316,  824 

Com,  as  a  crop, 192 

Com  cobs,  analyses  of, 320,  326 

Com,  for  ensilage, 207,  208 

Com  fodder,  analyses  of 73, 126,  208,  314,  316,  322 

Com  germ  meal,  analysis  of, 319 

Com  kernels,  analyses  of, 318,  324 

Com  meal,  analyses  of,       ....  29,  56,  70,  97, 101, 146, 169,  318,  319,  325 

Com  smnt,  treatment  for, 246 

Com  stover,  analyses  of, 59, 100,  127,  316,  322 

Cotton  halls,  analyses  of, 320,  326 

Cotton-seed  meal,  analyses  of,    .  .       .56,  99, 103, 104,  285,  309,  819,  32S 

Cotton  waste,  analyses  of, 290,  310 

Cotton  dust, 310,  325 

Cow-pea,  analyses  of, 314,  317, 321, 323 

Cranberries,  analyses  of, 327, 331 

Cream,  analyses  of, 83,84,337 

Creamery  record  for  year 73-86 

Analyses  of  cream  and  batter  fat, 83, 84 

Articles  of  fodder  ased, 76, 77 

Average  qnality  of  milk, 78 

Conclusions, 81,82 

Cost  of  sklm-mllk 81 

Fertilizing  constituents  of  fodder  articles, 74 

Fodder  rations, 78,79 

Value  of  cream, 80 

Value  of  fodder  articles, 73, 74 
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Crops  raised  on  statiOD  groand8» 217 

Cacnmbers,  another  diseaae  of, 227 

Cacnmbers,  powderj  mildew  of,        .       .       .      ^ 222 

Carrants,  analyses  of, 381 

Daidza  bean,  analyses  of, 319,  325 

Dairy  products,  analyses  of, 887 

Daisy,  white,  analyses  of, 317,  823 

**  Death  to  rose  bugs," 339 

DigestibUity  of  fodder, 91 

Eel-grass,  analyses  of, 810 

English  hay,  analyses  of, 99, 815,  822 

Ensilage  com,  analyses  of, 100, 126, 147,  314,  321 

Ensilage  of  com  and  sq)a  bean,  analyses  of, 58, 314 

Ensilage  of  apple  pomace,  analyses  of 320 

Farm  crops,  sammaiy  of, 217 

Feeding  experiments  with  lambs, 128-147 

Analysis  of  fodder  articles  used, 145 

Character  and  cost  of  fodder  articles, 129 

Conclusions,         .       , 137 

Cost  of  feed  consumed, 137 

Cost  of  fodder  articles,  comparisons  on 136 

Cost  of  fodder  rations, 134 

Cost  of  lambs, 129 

Daily  fodder  rations 132 

Detailed  statement  of  experiment, 139-144 

Financial  statement, 138 

Oain  in  weight, 134 

Mode  of  feeding, 131 

Raw  wool  secured, 185 

Weight  of  lambs, 128 

Yield  of  dressed  weight, 135 

Feeding  experiments  with  milch  cows,  introduction, 14,  15 

Feeding  experiments  with  milch  cows,  I.,  old-process    linseed  meal   vs, 

gluten  meal  (Chicago  variety) 15-30 

Analyses  of  fodder  articles  used, 29 

Analyses  of  milk  produced 21 

Arerage  quantity  of  milk, 20 

Conclusions  drawn, 22 

Cost  of  fodder  articles  used, 18 

Description  of  fodder  articles 16 

Detailed  feeding  statement, 24-28 

History  of  cows, 16 

Live  weight  of  animals, 22 

Mode  of  feeding, 17 

Net  cost  of  milk,  etc., 28 

Summary  of  cost  of  rations, 19 

Total  cost  of  feed,  etc., 26 

Valuation  of  feed •  19 

Feeding  expf  riments  with  milch  cows,  11.,  gluten  meal  (Chicago)  vs.  cot- 
ton-seed meal  and  old-process  linseed  meal, 31-59 

Analysis  of  fodder  articles  used, 55-59 

Composition  of  milk, 43 

Conclusions 44 

Description  of  fodder  articles, 31-35 

Detailed  feeding  record, 45-54 

History  of  cows, 31 

Live  weight  of  animals, 43 
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Mode  of  feeding, 35-38 

Net  ooet  of  milk,  etc, 53 

Qnantitjr  of  milk,  etc, 41 

Totel  ooft  of  feed, 49 

Valuation  of  feed, 38-41 

Feeding  experiments  with  mnch  oows,  m.,  green  feed :  Tetch  and  oats,  eoja 
bean  and  Ibdder  com ;  grain  feed :  com  meal,  wheat  bran,  hrewers' 

grain  and  glntoi  meal  (Chicago), 59-73 

Analyses  of  fodder  nsed, 70-73 

Analyses  of  milk,         ....  ...        69 

Conclasions  drawn, 63 

DaUy  fodder  rations, 60 

Detafled  feeding  record, &1-69 

Fertilising  constitaents  of  fodder  articles 62 

HistcMTjofcows, 62 

Introductory  remarks, 99 

Market  cost  of  fodder  articles 61 

Net  cost  of  milk,  etc, 68 

Total  cost  of  feed, 66 

Yield  of  milk, 62 

Feeding  experiments  with  pigs  (thorooghbreds), 148-170 

Analysis  of  fodder  articles  osed 167-170 

Animals,  breed,  weight  and  where  obtained, 148 

Composition  of  fodder  rations 149 

Conclusions, 156,  1S7 

Detailed  statement  of  third  experiment, 158-165 

Nntritiye  ratio, 150 

Sammaiy  of  experiment  I., 151 

of  experiment  n 152 

of  experiment  in.,        .  153 

of  the  three  experiments 154 

Feeding  experiments  with  steers, 107-127 

Analysis  of  fodder  articles  nsed, 123-127 

Cost  of  fodder  articles  nsed, '   .       110 

Daily  fodder  rations Ill 

Detailed  feeding  record,       .       .  113-123 

Fertilizing  constitaents  of  fodder  articles, Ill 

Introductory  remarks, 107-109 

Record  of  steers  in  pasture 117 

Results, 109,  110 

Summary  with  one-year  old  steers, 117 

Summary  with  two-year  old  steers, 123 

Felt  refhse,  analysis  of, 306 

Fertilizer  analysis,  methods  of, 277 

Fertilizers*  analyses  of  official  samples  of, 265-276 

compound,  sent  on,  analyses  of,      ...       .        293,  294,  280-300 

inspection  of, 290-253 

instructions  to  dealers  in, 257 

law  regulating  sale  of, 256 

manufacturers  of, 259 

trade  yahie  of, 253 

Field  and  garden  crops, 187-197 

Field  experiments 172-217 

Field  and  forage  crops, 187-193 

Fish,  dry  ground,  analyses  of, 289,  309 

Fish  chum,  analyses  of, 290 

Fish  hatchery  fungus 232 
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Fodder  analysis,  method  of, 10ft 

Fodder  and  fodder  analysis,  remarks  on, 86-96 

Fodder  articles  sent  on,  analyses  of 101-lOff 

Fodder  com,  analyses  of, 126,  206,  814,  816,  821,  822 

Fodder  com,  green,  analyses  of, 78 

Fodder  rations,  remarks  on, 88 

Food  constituents  necessary  for  animal  life, 87 

Fmits,  analyses  of 327-881 

Fangiddes,  cantion  concerning, 242 

experiences  with, 242 

formnlflsfor, 287 

how  to  apply, 289 

qnantity  needed, 241 

when  to  apply, 241 

Fungous  diseases,  prerention  of, 235 

Garden  crops 193-197 

General  fkrm  work,  report  on, 216 

Glucose  reftise,  analyses  of, 310 

Gluten  meal,  analyses  of,    .       .  29,  57,  70, 103, 124,  146, 167,  170,  319,  325 

Grapes,  analyses  of, 296,  328-831 

Grasses,  experiments  with, 180-186 

Grass  land,  experiments  with, 209-215 

Guanos,  analyses  of, 307 

Gypsum,  analysis  of 286 

Hay,  analyses  of, 30,  99,  105,  315,  322 

Hay,  yield  per  acre, 212-215 

Hen  manure,  analysis  of, 311 

Henetx>re,  analysis  of, 339 

Herds  grass,  as  a  crop, 184 

Hominy  chop,  analysis  of, 101 

Hominy  feed,  analysis  of, .       325 

Hominy  meal,  analyses  of, 319 

Hog  feed,  analyses  of, 104 

Hop  refuse,  analyses  of, 310 

Horn  and  hoof  waste,  analyses  of, 309 

Horse  bean,  analyses  of, 314,  318 

Horse  bean  straw,  analyses  of, 317 

Hungarian  grass,  analyses  of, 314,  315 

Insecticides,  analyses  of, 295,  339 

Insect  powder,  analyses  of, 295 

Introduction  to  report, 9-11 

Italian  rye  grass,  analyses  of, 315.  322 

Jute  waste,  analysis  of, 310 

Kafnite,  analyses  of, 306 

Kelp,  analyses  of, 310 

Kentucky  blue-grass,  analyses  of, 315,  322 
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Kibi,  analyses  of, 314,321 

Kieserite.  analyses  of,         •       •       .       .       , 306 
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Kragite,  analyses  of, 306 

Lactate  waste,  analyses  of, 291, 310 

Letter  of  transmittal 9-11 

Lettuce,  observations  concerning, 195 

Lettuce,  rotting  of, 219 

Lime,  gas  house,  analyses  of, 307 

Lime  waste,  analyses  of,    * 307 
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Manure,  hen, 311 
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Maise  feed  (Chicago) 319 
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Market  cost  and  fbod  Tahie  of  f6dder  artides, 98 

Marls,  analyses  of, 298,307 
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Meadow  fescoe,  analyses  of, 315,  922 
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Medium  clorer,  analyses  of, .       •       316,  323 

Melilot,  analyses  of, 816,322 

Melons,  analyses  of, 836 

Meteorology,  report  on, 340-345 

Mildew,  powdery,  of  cocombers,  222 

Milk,  analyses  of 289,300,337 

Milk,  method  of  analysis, 64 

MiUe^  analyses  of, 314,  315,  817, 821,  322, 325 

MiUet  seed,  analyses  of, 319 

Mix,  analyses  of, 314,321 

Moss,  Spanish,  analyses  of, 815, 321 

Mock,  analyses  of, 292,311 

Mod,  analyses  of, 292 

Mossel  mod,  analyses  of, 311 

Nitrate  of  potash,  analyses  of, 306 

Nicotinia.  analyses  of, 339 

Nitrate  of  soda,  analyses  of, 286,306 

Nitre  salt-cake,  analysis  of, 306 

Nitrogen,  combinations  of,  on  rye,    ...*.....         172-179 

Nutritive  ratio, 91,92 

Oats,  analyses  of, 314,815,316,321 

Oats,  smut  of, 244 

Oats,  smut  of,  treatment  for, 245 

Oleomargarine  refuse,  analyses  of, 306 

Onions,  analyses  of, 331 

Onions,  smut  of, 2^ 

Orchard  grass,  analyses  of, 315, 322 

Palmetto  root,  analyses  of, 820, 326 

Paris  green,  analyses  of, 295, 339 

Parsnips,  analyses  of, 318, 324 

Peat,  analysis  of, 292,311 

Pea,  forest,  as  a  crop, 190 

Pea  meal,  analysis  of, 319 

Peaches,  analyses  of, 327 

Pears,  analyses  of, 3^ 

Perennial  rye  grass,  analyses  of, 815, 322 
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Peroxide  of  silicate,  ^analysis  of, 339 

PemTian  goano,  analysis  of» ,       .       307 

Phosphates,  analyses  of, 201 

Phosphates,  market  cost  of, 201 

Phosphoric  add,  different  forms  of,  in  ftirm  practice,       ....        200-206 

Phosphate,  acid,  analysis  of, 308 

Phosphate  rock,  analysis  of, 287, 306 

Phosphate  slag,  analyses^of, 308 

Plaster,  analyses  of, 286,307 

Plnm,  black  knot  of, 234 

Poplars,  mst  of, 233 

Potash,  muriate  of,  analysei^of, 286,  306 

Potash,  nitrate  of,  analyses^of, 306 

Potash,  solphate  of,  analyses  of, 287, 306 

Potash  magnesium  sulphate,  analyses  of, 306 

Potato  bulblets,  Chinese, 191 

Potatoes,  analyses  of, 318,  324 

Potatoes,  effect  of  phosphates  on, 200-204 

Potatoes,  new  disease  of, 226 

Potatoes,  fertilizing  constituents  removed  by, 204 

Potatoes,  observations  concerning, 196 

Potatoes,  yield  of, 204 

Pondrette,  analyses  of, 311 

Prickly  comfy-ey, 191 

Red  top,  analyses  of, 316,  322 

Report  on  vegetable  pathology, 218 

Rockweed,  analyses  of, 310 

Roots,  mangold,  analyses  of, 100 

Rouing  of  lettuce, 219 

Rose  bugs,  death  to, 339 

Rowen,  analyses  of, 68,  99,  147,  315,  322 

Rnta-bagas,  analyses  of, 318,  324 

Rye  bran,  analyses  of, 319 

Rye,  experiments  with, 172-179 

analyses  of,         . 316 

fungi, 228 

Rye  grass,  English,  as  a' crop, 183,  191 

Rye  grass,  Italian,  as  a  crop, 184 

Rye  grass,  perennial,  analyses  of, 815 

Rye  grass,  Italian,  analyses  of, 315 

Rye  middlings,  analyses  of, 319,  325 

Saddle  beans,  analyses  of, 318,  324 

Sainfoin,  analyses  of, 316,  323 

Sainfoin,  as  a  crop 189 

Salt,  analyses  of, 338 

Salt  hay,  analyses  of, 315,  322 

Saltpetre  waste,  analyses  of, 291,  306 

Scotch  tares,  analyses  of, 317,  323 

Serradella,  as  a  crop, 188, 189 

Serradella,  analyses  of, 315,  317,  321,  323 

Sewage  sludge,  analyses  of, 310 

Skim-milk,  analyses  of 168,  170,  337 

Small  pea,  analyses  of, 317,323 

Smuts,  account  of, 244 

Soap  grease  refuse,  analyses  of, 309 

Soja  bean,  analyses  df, 72,314,316,318,823,324 

Soja  bean,  as  a  crop, 188 

Soja  bean  straw,  analyses  of, 317,  323 
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Soot,  aiiAlysM  of, 311 

Sorgfamn,  uuUyiM  of, 314,121 

SfNUiith  moM,  analysis  of, SIS,  S21 

Spinach,  obterratioiif  concerning, 196 

Sponge  reftise,  analyses  of, SOB 

Stacbys  tubers, 191 

Starch  refnse,  analyses  of, SIO,  330 

Station  staff; 6 

Strawberries,  analyses  of, SSI 

Sugar  beeu,  analyses  of, 100,125,193,297,382-334 

as  a  crop, 192 

fertiliier  on, 333 

Sugar-beet  pulp,  analysis  of, S20 

Sugar  cane,  analyses  of, 335 

Sulla,  analyses  of, 316,323 

Sulpbatine,  analysis  of, 339 

Superphosphate,  analysis  of, 288 

Sumac  waste,  analysis  of;  •       • 310 

Sweet  clover,  analysis  of, 316, 322 

Tankage,  analyses  of, 289, 309 

Teosinte,  analyses  of, 316, 322 

Timothy,  analyses  of, 314,  31A 

Tobacco,  diseases  of, 234 

Tobacco  leares,  analyses  of, 291 

Tobacco  liquor,  analyses  of, 295,  339 

Tobacco  stems,  analyses  of, 310 

Tomatoes,  observations  concerning, 196 

Top-dressing,  grass  land, 210 

Treasurer's  report, 844 

Treatment,  hot  water,  for  smuts, 240 

Trefoil,  as  a  crop, 190 

Turf,  analysis  of, 311 

Turnips,  analysis  of, 318,  324 

Valuation  of  feed  stufft, 9i 

of  fertilizers, 253 

of  fodder  articles 73,  74,  96 

Vetches,  as  a  crop, 189 

Vetches,  analyses  of, 317 

Vetch  and  oats,  analyses  of , 72,314,317,321,323 

Vinegar,  analyses  of, 297,  29S 

Vinegar  mash,  analysis  of, 298,  320 

Volatile  acids,  method  of  determining, 85 

Water  analysis, 301-303 

Weather  records 342,  343 

Whale  meat,  analyses  of, 309 

Wheat  bran,  analyses  of,     .        .        .    18,  56,  71,  97, 102, 124, 145,  167, 169,  319,  325 

Wheat  bunt,  treatment  for, 245 

Wheat  flour,  analyses,  of, 325 

Wheat  kernels,  analysis  of, 318 

Wheat  middlingo,  analyses  of, 97,  319,  325 

Wheat  straw,  analyses  of, 317 

Wheat,  effect  of  phosphates  on, 204-206 

Wheat,  as  a  crop, 191, 192 

Wheat,  yield  of, 206 

Woods  (plom),  analyses  of, ^6 

Wool,  raw,  analyses  of, 309 

Wool  washings,  analyses  of, 309 

Wool  waste,  analyses  of, 290,  309 
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